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CHAPTER 1 
GENERAL 



Section r. INTRODUCTION 

T. Purpose and Scope The appendix contains a list of current ref- 

a. This manual Is intended for instruction erences, including supply and technical manu- 

and the dissemination of *uch general and tech- al »> forma, and other available publication* ap- 

nical information concerning rewilleas riflu pi " cable to this material. 

ammunition (fig. 1) and components thereof c. This manual covers the characteristics, 

as. may be necessary for their proper care, hati- specific data, means of identification, special 

riling, and use, General information on all precautions in handling and use, information 

types of conventional ammunition is contained on packing and shipping, and method* of de- 

in TM 9-1900. General information on care, str action to prevent enemy u*e. 

handling preservation, arid destruction of con- d. This manual differs from pertinent por- 

ventional ammunition is contained in TM 9- taorjs of TM 9-1901, 11 September 1950 t which 

1903^ Both manuals should be available for It partly supersedes as follows : 

use as required in connection with this manual. (1) Adds information on ammunition 
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Figure i. RtcoiliiHix rijln ummimiti<Wr 



for 106~mm rifles and for caliber .50 
spotting rifles. 

(2) Adds information on : 

(a) Fuze PIBD M509. 

(b) New ammunition items and 
components. 

(c) Fuze wrench M27. 

(3) Revises data, descriptions, and illus- 
trations to bring the information up to 
date. 

(4) Deletes obsolete ammunition items 
and components, 

2. Arrangement of Text 

a. Chapter 1 covers ammunition terms, clas- 
sification of ammunition, means of identifica- 
tion, packing and marking for shipment, stor- 
age precautions, care in handling and use, and 
a discussion of recoilless rifle projectiles. 

b. Chapter 2 presents specific data for and 
description of recoilless rifle cartridges and 
spotting rifle cartridges. 

c. Chapter 3 describes subcaliber equipment 
and the ammunition therefor used with recoil- 
less rifles. 

d. Chapter 4 deals with the components, 
other than projectiles and cartridge cases, of 
complete rounds: fuzes, propelling charges, 
primers, boosters, and bursters. 



e. Chapter 5 covers destruction of ammuni- 
tion to prevent enemy use. 

3. Forms and Reports 

a. Authorized Forms. For a listing of all 
forms, refer to DA Pam 310-2. For instruc- 
tions on use of these forms, refer to FM 9-10. 

b. Field Reports of Accidents, 

(1) Injury to personnel or damage to ma- 
teriel The reports necessary to com- 
ply with the requirements of the Army 
safety program are prescribed in de- 
tail in AR 385-40. These reports 
are required whenever accidents in- 
volving injury to personnel or damage 
to materiel occur. 

(2) Ammunition. Whenever an accident 
or malfunction involving the use of 
ammunition occurs, firing of the lot 
which produced malfunctions will be 
immediately discontinued. In addition 
to any applicable reports required in 
(1) above, details of the accident or 
malfunction should be immediately re- 
ported as prescribed in AR 700- 
1300-8 and AR 385-63. 

c. Report of Errors or Omissions in Publi- 
cations. Any errors or omissions will be for- 
warded to the Commanding Officer, Raritan Ar- 
senal, Metuchen, N. J., ATTN : ORDJR-CPRA, 
using DA Form 2028. 



Section II. GENERAL DISCUSSION 



4. Definitions 

a. Ammunition comprises that class of sup- 
plies usually containing explosives and chemi- 
cals and intended for use in combat, simu- 
lated combat, or training. 

b. A cartridge, or a complete round of am- 
munition, comprises all the components neces- 
sary to fire the weapon once. For 75-mm rifle, 
the HE, AT cartridge includes the following: a 
base-fuzed high-explosive-loaded projectile and 
a cartridge case (with liner), which contains 
a propelling charge, primer, and an igniter 
charge. The primer initiates the igniter charge 
and propelling charge. The fuze detonates the 
explosive in the projectile at the most effective 
time and position. Recoilless rifle ammunition 
is termed fixed, because the propelling charge is 
not adjustable and the round is loaded into the 



weapon as a unit. The propelling charge de- 
velops a large volume of gas at an appropriate 
pressure to accomplish (1) and (2) below. 

( 1 ) Provide the gas to propel the proj ectile 
to its target. 

(2) Provide the gas for rearward move- 
ment (momentum) through the rifle 
orifices to balance and counteract the 
forward movement (momentum) of 
the projectile (and gases) leaving the 
muzzle. 

5. Classification 

a. Recoilless Rifle Ammunition. Recoilless 
rifle ammunition is classified according to type 
of filler as explosives, chemical, or inert. It is 
classified according to use as service, practice, 
or dummy, which are employed as follows : 
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(1) Service ammunition. Service ammu- 
nition i« fired for effect in combat. 
Dependent upon type of projectile, it 
muy he highHexpJasTve (HE or HEP) ; 

high-explosive with tracer (HEP-T) ; 
high-explosive, antitank (HE, AT) } 
high-explosive, antitank with tracer 
(HE, AT-T); smoke (WP) ; or 
canister. 

(2) Prax'tite ammunition. Target prac- 
tice (TP) ammunition is fired for 
training in marksmanship. The pro- 
jectile has an inert filler and a small 
quantity of low explosive to serve as 
a spotting charge 

(3) Dummy aw munition. Dummy ammu- 
nition is used for training in handling 
and service of the rifle. It is completely 
inert. 

b. Spotting Rifle AmTtiunitian. Spotter- 
tracer cartridges are fired for spotting purposes 
from the caliber .50 spotting rifle.* used in con- 
junction with 106-mm rifles. 

c. Subealihev Equipment mid Ammunition 
Therefor. A subcaliber device, called a sub- 
caliber rifle, is equipment that is used for firing 
ammunition of a caliber smaller than standard 
for the recoilless rifle, to simulate firing condi- 
tions with thu standard ammunition. The sub- 
caliber rifles fire standard caliber .30 hall 
ammunition. Hence „ no ammunition is spe- 
cifically manufactured as subcaliber ammuni- 
tion for recoilless rifles. 

6. Standard Nomenclature (Description) 

Standard nomenclature is established in or- 
der that each item supplied may be identified 
specifically by name. The standard nomencla- 
ture for recoilless rifle complete rounds nor- 
mally consists of the following- elements in the 
order given: The item name, a colon, the type 
of projectile, projectile model number, and 
fuze type, and model if applicable, e.g., CART- 
RIDGE, 75 MILLIMETER: HE, AT-T + 
M310A1, w/fuze, BD, M91AI, for rifle* M20, 
T21, and T21E4. The use of standard nomen- 
clature for all purposes of record is manda- 
tory. Recoil less rifle and spotting rifle ammu- 
nition authorized for issue is published in SM 
9-5-1305, SM 9-5-1310, and SM 9-5-1315. 



7< Identification 

Ammunition for rocoilless rifles is identified 
completely by the model, ammunition lot num- 
ber, and the painting and marking on the cart- 
ridges and the packing containers. See TM 9- 
1900 for more detailed discussion. 

8, Care, Handling, and Preservation 

Recoilless rifle ammunition is packed to with- 
stand conditions ordinarily encountered in the 
Add, moisture-resistant containers and suit- 
able packing- boxes or creates being used to 
provide the desired protection for shipment 
and storage. For precautions and instructions 
for the care, handling, and preservation of am- 
munition, refer to TM 9-1908. 

9. Storage Precautions 

Recoilless rifle ammunition is composed of 
metals which are subject to corrosion and chem- 
ical agents and explosives which are subject 
to decomposition during storage. Hence, in or- 
der to preserve the ammunition during storage 
most effectively, the storage precautions given 
in TM 0-1 i>03 should be observed. 

10* Projectiles 

a. General. Projectiles for recoilless rifle 
ammunition are hollow casings containing high- 
explosive, chemical, or inert fillers. Fuzes are 
required with projectiles containing high-explo- 
sive and chemical fillers and with projectiles 
containing inert fillers with black powder spot- 
ting charges. Completely inert projectiles use 
dummy or inert fuzes. Recoilless rifle, projec- 
tiles are stabilized in flight by spin or by fins, 

h, Component* of Projectile. The part* of 
typical recoilleas rifle projectiles are described 
in (1) through (9) below. Complete general in- 
formation is contained in TM H-4900. 

(1) Fuze. Point-detonating <PD), point- 
initiating (PI), and mechanical time 
superquick (MTSQ) fuzes are threaded 
to the noses of projectiles, continuing 
the contour of the projectile* Base- 
detonating and point-initiating base- 
detonating fuzes are threaded to the 
base. See section I, chapter 4, for fuze 
discussion, 

(2) Ogive. The curved or conical portion 
of the projectile from the point to the 
bourrelet is called the ogive. 
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(3) BovrrdtiL The bour relet is an accu- 
rately machined cylindrical surface, 
of diameter slightly larger than the 
body, which bears on the lands of the 
bore of the rifle. 

(4) Body. The main portion of the pro- 
j cc tile ia called the body. The term 
"body diameter" ia used to designate 
diameter of the cylindrical portion of 
the projectile between the front 
bourrelet and rotating band or roar 
bourrelet. 

(5) Bursting efmvga. 

{a) High explosives till the entire cavity 
in high-ox plosive projectiles except 
the space for the booster and the 
fuze. In smoke projectiles, a burs- 
ter (pars. 71 and 72) is located 
axially in the projectile. The burster 
ruptures the projectile sufficiently 
to permit dispersion of the smoke 
filler 

(&} Bursting charges for HE, AT pro- 
jectile (e(2) below) arc conical or 
hemispherical at the front end for 
penetration effect against armored 
targets. These charge* also are re- 
ferred to as "shaped charges" or 
"hollow charges." 

(6) Rotating band. The spin-stabilized 
recoilless rifle projectiles have preen- 
graved rotating bands. The rotating 
band may be of sleel t integral with 
the projectile, or it may be of gilding 
metal. As the projectile moves for- 
ward in the rifle, the rotating band en- 
gages the rifling (lands and grooves), 
which has a helical twist. This im- 
parts spin to the projectile. The ro- 
taling band prevents the escape of a 
large percentage of the propellent 
gases forward of the projectile by fill- 
ing the grooves of the rifling. 

(7) Fins. Some recoilless rifle projectiles 
are stabilized in flight by fin a* Theae 
projectiles do not have rotating 
band* but have rear hour relets. The 
fins may be either fixed or capable of 
folding. The folding fins in the closed 
position can be housed with the cart- 
ridge case. At the time the projectile 
leaves the muzzle, gun pressure actu- 



ates a piston, causing the fins to ex- 
tend outward at an angle from the 
fixed pivot points. 

(8) Base. Recoilless rifle projectiles (ex- 
cept fin stabilized and canister) have 
boat-tailed bases, that is, the surface 
to the rear of the rotating band (rear 
bourrelet) is conical, 

(9) Tracer. For observation of fire, some 
projectiles are fitted with a tracer in 
the base, 

c. Tift>e& of Projectiles. Dependent upon the 
type of projectile, recoilless rifle ammunition 
may be classified aa indicated in paragraph 5. 
More complete descriptions of other types of 
projectiles are given in (1) through (6) below 
and in TM il-lflOO. 

(1) niffh-explfiBive (HE) projectiles* 
High-explosive projectiles, which are 
made of forged steel, have compara- 
tively thin walls and a large bursting 
charge of high explosive. They are 
used against personnel and materiel 
targe ts + producing blast effect- and 
fragmentation at the target. They 
have normal fuze cavities and may be 
fitted with an appropriate time and 
impact or impact fuze according to 
the action desired. 

(2) High-esrplfisive, antitank (HE t AT) 
■projerl-Ue* This is a shaped-chargo 
type of high-explosive projectile fuzed 
with a base-detonating (BD) fuze 
or a point-initiating base-detonating 
fuze and is used against armored tar- 
gets. Its effect is dependent upon 
many factors, including the type and 
shape of the bigh-explosive charge, the 
standoff distance, the rotation ( if pres- 
ent), and the characteristics of the 
fuze employed. When the projectile is 
detonated, the cone collapses and a jet 
is formed, which perforates the target. 
The jet consists of particles of metal 
from the cone traveling at very high 
velocities. 

(8) Smoke pro j entile. The smoke projec- 
tile is of the burster type. It is similar 
to high-explosive projectiles. The 
burster, which is a tube filled with 
high explosive, is used to rupture the 
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projectile body and aid in dispersion 
of the smoke filler ( WF) . 

(-1) C<wtiU'.r projectile The canister pro- 
jectile consists of n relatively tli in- 
walled cylindrical body welded to si 
heavy steel bjj>se- The body i* filled 
with slacked cylindrical steel slugs. 
The canister body is designed to with- 
stand the radial forces acting upon it 
while the projectile is in the bore of the 
weapon. Immediately after the projec- 
tile leaves the muzzle of the weapon, air 
pressure on the closing disk and cen- 
trifugal force acting on the steel slugs 
and canister body cause the foody to 
open at four longitudinal si as, with 
resultant dispersion of the contents. 
Canister ammunition is [mended for 
short range antipersonnel use. 

(5) Dummy projectile a. Dummy projec- 
tiles simulate service projectiles and 
have the same dimensions, weight, ami 
center of gravity us service projec- 
tiles. The dummy projectiles are es- 
sentially service projectiles which 
are inert- loaded to bring them up to 
■weight. 

fG) Target practice projt.ctik. Target, 
practice projectiles simulate service 
projectiles and have the same dimen- 
sions, weight, and center' of gravity as 
the service projectiles. Target prac- 
tice projectiles are essentially service 
projectiles in which the standard 
high-explosive filler has been replaced 
by an inert filler and a black powder 
spotting charge. 
d. Rf fuzing of ProyeviUf-a. 

(1) Gem-rvL Reeoilless rifle projectiles, 
except canister, are fussed so*, shipped 
with time and impact or impact 
fuf.cs, Kim* inter changeability is pro- 
vided .for in 75 -mm high-explosive 
projectiles. 
Cl) Relating irro-jticUtna. 

(a) Using an appropriate fuze wrench, 
remove the fuze from the projectile. 
Strike the wrench handle sharply 
will i the heel of the hand in a coun- 
terclockwise direction to loosen the 
fuze- Remove the fuze. 



(b) Screw in the appropriate fuze by 
hand in a clockwise direction. 
Tighten the fuze to the projectile, 
using an appropriate fuze wrench. 
Use only such force as can be ap- 
plied by hand. 

1 1 . Cartridge Cases 

a. Gtwtrul, Cartridge cases for recoil less ri- 
fle am muni lion arc made of steel. They have 
perforations anil are attached to projectiles, in 
most cases, by hall-point or stab crimps. 

b. Perforations. The perforations are for 
the purpose of venting the propellent- gases to 
the rear through THuzles in the breechblock of 
the rifle. To protect the propellant and prevent 
loss of grains through the perforations, the inner 
surface of the cartridge ca^e is lined, usually 
with a paper or plastic liner. Upon firing, the 
liner burn*, permitting the propellent gases to 
escsipe Through the perforations in the cartridge 
ca.se. 

c. C-yimpintj . Cartridge cases for recoilless 
rifle ammunition are rigidly attached to the pro- 
jectile by meant? of equally spaced ball-point 
or stab crimps. Crimps serve not only to hold 
the cartridge assembly together but also to pro- 
vide the necessary shot- start. This is accom- 
plish eil by restraining the projectile until the 
ignition system has had time to effectively ignite 
the propellant, thus- providing for more effective 
bu rning. 

1 2. Packing and Marking 

«. Gcyu.rp.L Moisture-resistant packing are 
used for recoil leas rifle ammunition. These 
packings are marked to furnish all esse mini in- 
formation. Specific packing data for re coil less 
rifle cartridges will be found in SM 0-5 lit 10 
and SM-ft 5-1315; for cartridge used with 
subca liber rifles and spotter-tracer cartridges, 
in SM 9-5-1305; and for fuzes, in SM 

h r PticMnn. Re toilless rifle cartridges are 
packed individually in fiber containers (Tig. 2). 
The fiber containers are over packed in wooden 
boxes (four to a box) (fig. 3). 75-mm HE cart- 
ridges packed in fiber containers have "U" 
shaped packing stops filled into the fuze wrench 
slots. 

Note. Those stops most be i-Hmr>ved l>ofar« firing. 




Fifp.'.vc I\ t'ibe-r voMuiwttr M271A1, 



Sealing. 

(1) Fiber cwtitiinwft. Fiber conULners 
are sealed by the applies Lion of col- 
ored scaling strips (iulhetdv^ tape) to 
the juncture between Ibo cap and body. 
The strip seals the. fiber' container and 



provides, by it* color, a mean* for 
iflftntifyinjr the <ype of cartridge, as 
follows : 

Ilitfi explosive (HE) (HE, AT) (HOT) . 

yellow 

Target practice (TP) ..... blue 



'CC SHIPPING 
NAME. 




FEDCRAT STOCK,' 



HAPD 108199C 



Figure J. Wor-tlw. jnwfrinf; bos, 



Smoke (WP) .. fiW (one 

band marked 
in yellow ) 

Canister War* 

Dummy black 

(2) Wooden boxes, When wooden pack- 
insr boxes (fig. 3} contain imr ammu- 
nition do&ed, the container is 
scaled in a manner which will indi- 



cate whether the container has been 
tampered with. In addition, wooden 
hoxcf? are viewed by metal sir tipping 
encircling the box. 
d. Folic Liza Han* Boxes of ammunition are 

phued on pallets to reduce handling time and 

save man -hours in storing and shipping. 

c\ Marking for Shipment Cartridges, fiber 

containers, and wooden packing" boxes are 

marked as described in TM U-IWO, 
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CHAPTER 2 
CARTRIDGES 



Section t. AMMUNITION FOR 57-W 

13. General 

a. Cnteral Discussion. These rifles are port- 
able recoil less weapons which c«n be fired 
from the shoulder, a bipod, or a caliber .30 ma- 
chine grim tripod mounL tieeoil is eliminated 
in these rifles by the controlled escape of propel- 
lent g-asi^ to the rear through opening* in the 
breechblock. To assist in producing the re- 
qui red interior ballistics, ammunition for 
these rifles have a perforated cartridge ease 
and an integral pre engrave d rotating band. 
The cartridges for these rifles arc issued in the 
form of fixed complete rounds, 

b r ftltititificiUio-n. Ammunition Tor the he ri- 
fles uin be diaLin^M into fit! from the more con- 
vc!rH.ir.m;0-[.ypfi of fixed ammunition by the per- 
forated cartridge case, a stop shoulder near 
the mouth of the cartridge case, and the preen- 
£ raved integral rotating band on the projec- 
tile. Painting and marking for identification art! 
in accordance with the basic color ' ^chemo pre- 
scribed in Til 9- 1 U 00, 

/?. ProicctJl<\ TJe pendent upon type of pro- 
jecfile, ammunition for these rifles is classified 
as canister; high-explosive (HE); high-explo- 
sive, antitank (HE, AT); smoke (W.F) ; and 
target-practice (T1 J ). 

d. Fi'.z(-. PomL-iriifiating tPT) fuae MOO or 
M£> OA 1 is fitted to IIE, AT cartridges. Point- 
detonating fuze M89 or MG03 series is fitted to 
IIE, smoke, and TP cartridges, ttee par- 
agraphs 4ft through 61 for more detailed 
information. 

i\ C *>■>' trida? C'dwrs. The cartridge case M30. 
M80AI, or MttOAlIH is used with 57-mm ri- 
fle ammunition. These cartridge cases, made 
of steel, have 400 circular perforations in the 
case side walls and have a stop shoulder near 



RIFLES M18 r M18A1, AND T15E16 

the forward end of the cape. The perforations 
are for interior ballistic purposes and are ar- 
ranged in a uniform pattern. Tin: stop shoul- 
der near the forward end of the cartridge case 
servos as a jruide 1o facilitate engagement of 
the pre cm ij raved rotating band with the ririijiir 
of l- he weapon and as a stop to insure proper 
i'h amhe ring of the round in the weapon. The 
cartridge cases M30, MS0AI, find MH0A1P;] 
are similar except- for ntop should era and cart- 
ridge case liners, Tim cartridge case M-30 uses 
a gilding mehd ring as a stop shoulder. The 
cartridge -case MftftAI floes not use a scparMt.e 
ring I jijI. Via* a raised integral circumferential 
stop shoulder. The. cartridge c<n<e MHO Aim 
i.-j similar to the cartridge case M30A1 except 
that the stop shoulder consists of three (or more) 
equally spaced integral projections. These 
cartridge cases are coated with varniflh to pro- 
vent rusting; tKo varnish imparts a brown color 
to the cases. Cartridge case M30 weighs I .US 
pounds and cartridge cases >1.#0A1 and 
M^OAtTCI weigh 1.33 pounds, 

/. Propel Ha {j Chtirtjv. The cartridges con- 
Lain 1.0 pound of propellant M10. See para- 
graphs 62 through (j(> for more detailed 
information. 

fj. Liners. The interior of the cartridge case 
M30 is lined with a brown paper liner t hat 
secured to the inner wall by means of lacquer. 
The imper liner is positioned to cover the per- 
forations, thereby protecting the propellant and 
preventing its loss. Cartridge cases M30A1 and 
M;;0A1B1 are provided with a flexible plastic 
liner to pro Lee I and retain the propcHiinf. The 
plastic liner has a formed ring in its hoUorru 
which fU* snugly over the primer and seals the 
bottom end. After filling with propellant, the 
liner Ls heat-Realed, 
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k. Primer. The pereu^um primer M60A1 
(a 2SF>-ffram primer) nehifr used currently 
in 57-mm rifle ammunition. In i:ar1.rul>r«»s oi' 
less recent manufacture, the primer (2H,V 
grain) iind the primer M46 (200-#rain) ware 
used, See paragraphs 71 and 72 for more de- 
tailed information. 

f. PurLi'rHj and Shipphi.tj l)(\l.a, Cartridges 
fin- 57-mtn nflc»s arc packed one: per fiber con- 
tainer. Pour lll«fr i'On1.nhii:r^ per wooden box, 
Pai^kin^ and shipping data ftp pear in SM t>- 
5 -1?>10. Tacking and marking for shipment 
are described in paragraphs 4 through VZ. 

14. Cartridge, 57 Millimeter: 
Canister, T25E5 

a. General. Thin eartrid^e Uitf- -1.) is in- 
tended primarily for antipersonnel usft at a 
clone range. The plastic-lined cartridge wise 
A1S0 A 1 or M30A1U1 is crimped to the i^anLs- 
ter projectile by means of four equally s^ncwl 
ball-point crimps, The canister projectile con- 
sist*? of ii relatively liiin Acci eyliudrieal body, 
which is tfoldeved to a heavy steel base having 



an integral rotating hand. The body lias feur 
equally spaced longitudinal body slits which 
ox tend rearward from the front end to within 
i/i. inch oi" the preen graved rotating band. The 
body, which contains 133 stacked cylindrical 
Am] slugs, i* 5 dosed al the forward emd by 
rnti&vis oP fx clo^in^ disk. Immediately riPter the 
projectile leaves the muzzle of the rifle, air 
pressure on the closing diak and centrifugal 
force acting on the body and the Augs cause 
the canister to break at the longitudinal slits 
hi the body, with resultant dispersion of (.he 
sluifs, 'I 'he round has maximum lethal effect 
at ra u\.n\i up l.e 175 foel- The approximate pat- 
tern density Por this canister is otu- complete 
pene1:ralion per 4 square feet on a target of 
1 -inch thick pin^ board at a range of 175 feet. 
h. Data. 

Weight uL complete round .... D.43 !b 

Weight of canister ► as tired 2,75 lb 

TjKimth of c!nmM-«l.i: rouml 15.48 in. 

T.Hii^tli »f <^nisl.u±- hi. 
T.pm^rh r^f r.-u rtvicltfc 4:fi*e "lU.OOm. 
Width of rotating band .... O.iiTin. 
Typo ol baic _ Hquar*? 



-T5.48 MAX- 




LC ACER'S »NITfAL5 AND LOT NUMBER 
CALIBER AMD MQDtL Or CARTRIDGE CASE' . 
CARTRIDGE CASE I OT NUMBER 
■YEAR Of MANUFACTURE OF CARTRIDGE CASE 
TYPE ANH MODEL OF PROJECTILE 
WEAPON" MODELS 



— BLACK — - 
(MARKING IN 
Wl J PTE) 



POLYETHYLENE 
LINER 



STEEL 
SLUGS (133) 




PRQPEi_LANT 




PRIMES 



RA FD 1 49671 C 



Fitj lira A. Cartridf;<:, 57 milliwet&y: canister, 
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15, Cartridge, 57 Millimeter: HE, M306, 
w/Fuze, PD r M89 

T>iis cartridge resembles the I ii«rh-tf.\ plosive 
cartridge M306A1 described in paragraph 16. 
The cartridge differs principally from the cart- 
ridge M306A1 Jn the design of the crimping 
groove. The projectile is crimped to paper- 
lined carl-rid^e ease M30 fitted with p on Mis- 
sion primer The high-explosive filler is? 
OM pound of cast TNT. 

16, Cartridge, 57 Millimeter: HE, M306A1, 
w/Fuze, PD, M503 or M503A1 

a. Ot'damh This cartridge (fig, 5) is in- 
tended ir.tr blast, find fragmentation effect, 1^he 
plastic-lined caH.ridge case M30A1 or M3GA- 
m crimped to the lii^li -ex plosive projec- 
tile by means of four equally spaced ball-point 
crimp*. The projectile consists of a relatively 
thin-wcilled fdeel body containing a-n 0.55- 
poand explosive charge of Composition R 
Cartridges of earlier manufacture contain an 
0.52 -pound TNT explosive charge * The projec- 
tile has n square base, u short internally 
threaded ogival nose, and an integral preen- 
graved rotating 1 : band. A nourrelet to the rear 
of the ogive and another immediately in, front 
of the rot.ii 1.1 nfr band provide bearing surfaces 
for the projectile during- its travel through the 
rifle bore. 



h, Datu, 
VV*:i«-}it <j!' complete round 
Wi:i<rhl. of |in:.iuoalc. as tvrcd 

LfTi^l.Vi of mmpklc round... 

[..crnpl.n of fiiKfiO |ivoji:ttl]o 
Length of cavtridw i-.nse 
\V:dl>i of rout ling- band 

Tyju: of btfsO 

"\Tii;::do ^eloc ity 

Ma vim urn ruri^fi .. 



5.46 lb 

2.7* lb 
17-54 in. 

0.17 iti. 
12.0 in. 

fl.fl7 in. 

4,£>a0 yd 



17. Cartridge, 57 Millimeter: HE, AT, M307, 
w/Fuze, Pl r M90 

This cartridge resembles the cartridge 
M/i07A] described in paragraph 18. The cart- 
ridge MS 07 differs principally from I. he cart- 
ridge M307A1 in the design of the crimping 
groove. The projectile is crimped to paper- 
lined cartridge <"!ise MHO fitted with percussion 
primer M4f>. The projectile filler is 0.39 pound 
of 50-F-O pentolite. 

18* Cartridge, 57 Millimeter: HE, AT, 

M307A1, w/Fuie, Pl r M90 or M90A1 

a-. General. This carl-ridge (fig. 0) i* used 
against armored targets. The plastic-lined cart- 
ridge case M30A1B1 U crimped to the high- 
explosive antitank projectile by means of four 
equally spa cud hall -point crimps. The projec- 
tile consists of a relatively thin-walled steot 
body containing a shaped charge of 0,40 pound 
oJ' Composition B. Cartridge* of carl in r manu- 
facture have the plastic -lined cartridge case 




-AMMUNITION' LOT NUMpERl 
MARKED OM rffcVtRS^S 



— - OLIVE DRA5— — » 
IMA^KjNG IN YELLOW) 



.17.54 AAAX - 



figure 5. Cartridge, 57 wil!ww*«fv: 777*7 , N.wtiAl, w/fvze* PD, M '603 A1. 
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M3QA.1 and are assembled with projectiles con- 
taining t,)M pound of 50-50 pentolite.. The pro- 
joe tile is threaded externally at the forward 
end to receive the PI fuze M90 or M90A1 , The 
shaped charge ib to the rear of a hemispheri- 
cal copper liner, which is crimped 1 1 ► the in- 
terior of the projectile. A steel sleeve brazed 
to the neck of the copper liner extends axially 
through the shaped charge As! a passage from 
the fuze to I ho hotter pellet in the base of the 
explosive charge. Functioning 1 is initiated by 
by impact: the flash from the. fuze fires the 
booster pellet in the base of the explosive 
charge which in turn, causes detonation of 
the charge, Concentration of blast is ob- 
tained as a result of the shape of the charge. 
The space forward of the copper liner provider 
the ''sliind off" necessary for the penetration 



of target. 
b. Data. 

Wfcitftil. iH" complete rotind - 5,-13 lb 

\V«i»rbt of projectile, as fimJ 2,75 lb 

Length of fomf)li:tc round. — - 18.71* in. 

Length of fuzeri jirrjjcexilc .... 8.07 in, 

J.-iinjjLh of cartridge <iase 12.0 in. 

Width <il rotating bund 0.37 in. 

Type of base .... Square 

Mo^l« v*lf«:iLy 1,200 f pa 

Maximum range - 4,860 yd 



19. Cartridge, 57 Millimeter: Smoke, WP, 
M308, w/Fuie P PD f M89 

This cartridge- is similar to the smoke cart- 
ridge described in paragraph 2(1, Cartridge 
M308 differs principally from the cartridge 
MS 08 A 1 in the design of the r rim ping groove. 
The pr wj entile ia crimped to a paper-lined cart- 
ridge case M30 fitted with percussion primer 
M4G. 

20. Cartridge, 57 Millimeter: Smoke, WP P 
M308A1, w/Fuze, PD, M503AI 

a. General. This cartridge (fig. 7) is uaed 
to produce a screening smoke and for spotting 
purposes. The- projectile is crimped to the 
plaatic-lincd cartridge case M30A1B1 by mean* 
of four equally spaced ball -point crimps. In 
■fcvtearaA wyAoot and \r.dU*ticaHy, this projec- 
tile matches the high-explosive projectile 



(par, 10)- The projectile consists of a rela- 
tively thin-walled body having front and rear 
bonrrelets and containing 0.37 pound of white 
phosphorus (WP). The projectile body ia 
fitted with a steel adapter at the nose end to 
accommodate the fuze and the burster assem- 
bly (pars. 71 itnd 72). Functioning of the 
fuze on impaet causes detonation of the hu rater, 
rupturing the projectile body and diapering 
the WP smoke charge. The smoke charge ig- 
nites on contact with the air, creating a dense, 
white smoke. Some cartridges are issued fitted 



with PT) f uxe M«9 or M503. 
h. Data. 

Weight of complete Tound F>.4J3 lb 

Weight of projectile, as fired 2.7&lb 

l.wi)7l.h ijf ciwphiHi nuind ._ _ 17.54 in. 

Length of fuvcl pi\vi«ctil« 6.48 in. 

Length, of cartridge c:ai?« .... 12.0 in. 

Width, nl" rotating band 0.37 in. 

Tyfjf.t 4 1 T ham: _ Square 

M\]7xlc v«liw:ity 1,2O0fps 

Maximum range 4,530 yd 



21. Cartridge, 57 Millimeter: TP, M306 
(inert projectile), w/Fuze, PD, M89, 
Inert, or Fuze, Dummy, T126 , 

This cartridge is similar to that described 
in paragraph 22. It differs chiefly in having a 
completely inert projectile, loaded with 0-52- 
pourtd inert filler and itn inert fuze. The pro- 
jectile is crimped to the cartridge case M30 
fitter! with primer 1146. 

22, Cartridge, 57 Millimeter: TP, M306A1, 
w/Fuze, PD, M503 or M503A1 

a. This cartridge (fig- 8) is intended for uae 
in target practice- The components compris- 
ing this cartridge are the same as those used 
in the hiyh-cx plosive cartridge described in 
paragraph 10\ except for filler. The TP projec- 
tile M306A1 differs from the HE projectile 
M30&AI only in the tiller, which its 0.448 pound 
of inert material and a 0,07-pound black pow- 
der pellet to serve as a spotting charge. Bal- 
li&tically, the TP projectile matches the HE 
projectile. 

£>. Duta. All data for the HE cartridge in 
paragraph 10ft are applicable to the TP 
cartridge. 



12 




13 



b'iyure 7. Cwtridfje, ut milHawter: smote*, WF, MSuflAl, w/fuze, PT), MSuaAl. 



Section II. AMMUNITION FOR 75 -MM RIFLES M20 AND T21E12 



23. General 

a. General DixMxsion. Thehe rifles are port- 
able recoil lftft« weapons which are iired from 
the caliber mjichinegun tripod mount 

M1917A1. Recoil is eliminated in these rifles 
by the controlled escape of propellent gasea to 
the rear through openings in the breechblock. 
To aaaisl. in producing the required interior 



ball i sties, cartridges fcr these rifles have per- 
forated cartridge eases and integral jjreen- 
jrraved rotating bands. The cartridges for 
thwe rifles are issued in the form of fixed com- 
plcte round*. 

b. IdeniifitwtivA. Am munition for these ri- 
fles can be distinguished from older types of 
fixed ammunition by the perforated cart- 
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Figure 8. Ctirtndgc, 57 millimettr: TP, w/fute, FT), M503 or MsosAr, 



ridge case and the preengraved rotating band 
on the projectile. Painting and marking for 
identification are in accordance with the basic 
color scheme prescribed in TM 9-1900. Soe 
also figure 9 through 12. 

<r, PrvjtiHilfi. Dependent upon type of pro- 
jectile, ammunition for these rifles is classified 
as high-exploflive (HE or HEF-T), hitfh-ex- 
plosivc antitank (HE, AT or FE, AT-T), 
*moke (WP), and target practice (TP). 

d. Fuze-. The 1*1) fuzes M48A3 and MS 7 are 
impact-type fuzes and are used in conjunction 
with burster initiator Mi wit.li *moke (WP) 
raondfl. The FD fuze M51A5 (or M51A4) is 
an impact-type fu^c and is used with HE and 
Tr round*. The MTSQ fuzes MS 00 series are 
mechanical lime and impact fuzes that permit 
adjustment of time setting to 75 seconds and 
are used with HE rounds. The MTSQ Juste* 
M500 series also incorporate an impact element. 
The TSD fuze M62A1 and the "RD fuze M91 
series are of the inertia-type and are used 
with HE, AT or HK, AT-T, and HEP-T 
rounds. The dummy fufce M73 has approxi- 
mately the same contour and weight as the 
PD fuzes but is riot designed to function. The 
dummy fuze is used with Tr rounds that have 
inert projectiles, 

e. Cartridge Caw. The cartridge case M31 
or H31A1 is used -with 75-mm. rifle ammimi- 
tion. These cartridge cases are made of steel 
and differ from the more conventional type of 
cartridge cases by having 992 circular perfora- 
tions in the side walls. The perforations are 
for interior ballistic purposes and are arranged 
in a uniform pattern. The cartridge cases are 
coated with varnish to prevent rusting; the 
varnish imp arts a brown color to the case*. 
The weight of the cases is approximately 4.2ft 
pounds, 

/. Liner* The interior of the cartridge case 
M31 is lined with a brown paper liner that is 
secured to the inner wall by means of lacquer. 
The paper liner ia positioned to cover the per- 
forations, thereby protecting the propellant 
and preventing its* loss. The cartridge case 
M31A1 employs a separate rayon liner within 
a plastic liner to protect and retain the propel- 
lant- The phis tic liner haa a tight-fitting ring 
in its formed bottom which fits snugly over 
the primer and seals the bottom end. After 
the propellant and the igniter charge are 



loaded into the liners, the top of the plastic 
liner is tied or heai>sealed. 

g. ProfMrnfi Charge. The propelling charge 
for 7fr-mm rifle ammunition consists of vary- 
ing Quantities of propelhint M10 as follows: 
for HE, AT rounds, 3,19 pounds; for HE and 
TP rounds, 3.30 pounds; and for WP rounds, 
)\A2 pounds. See paragraphs 62 through 66 for 
more detailed information. 

k. Primer. The percussion primer M47 or 
M47B2, a 300-grain primer, is used with 75- 
mm rifle ammunition. See paragraphs 67 
through 70 for more detailed information. 

i. Iff niter Charge,. The igniter charge con- 
sists of 305 grains of black powder contained 
in a silk envelope. The igniter charge irf held in 
place on top of the propelling charge by a dis- 
tance wad. 

j. Paching and Shipping Data. Cartridges 
for 75-mm rifles arc packed one per fiber con- 
tainer two fiber containers per wooden box. 
Packing and shipping data appear in SM 9- 
5-1310. Packing and marking for shipment 
are described in paragraph 12. 

24. Cartridge, 75 Millimeter: HE, M309, 
w/Fuze, PD f M51A4, 0.0 5- Sec Delay 

This cartridge resembles the cartridge M- 
SOflAl described in paragraph 26. The cart- 
ridge M309 differs principally from the* cart- 
ridge M30QA.1 in the crimping groove. The 
projectile is crimped to paper-lined cartridge 
case M31. 

25. Cartridge, 75 Millimeter: HE, M309A1, 
w/Fuze, MTSQ, M500A1 (or M500) 

This cartridge is similar to the cartridge de- 
scribed in paragraph 26 except that it is as- 
aembled with the mechanical time and super- 
quick fuze M500A1 (or M500). The data 
listed in paragraph 26& are applicable to thia 
cartridge. 

26. Cartridge, 75 Millimeter: HE, M309A1, 
w/Fuze P PD, M51A5, 0,05-Sec Delay 

a. General. This cartridge (nt r . i* in- 
tended for blast and fragmentation effect. The 
plastic-lined cartridge case M31A1 is crimped 
to the high -explosive projectile by means of 
four equally spaced ball-point crimps. The pro- 
jectile consists of a relatively thin- walled steel 
body containing u»1-4U-pound bursting" charge 
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of TNT- The projectile has a boal-lailed base, 
a long, internally threaded otfival nose, and un 
integral preernrraved rotating hand. A bour- 
relet to the rear of the ogive and another imme- 
diately in front of the rotating band provide 



bearing surfaces for I he projectile durinpr its 
travel through the rifle ho re. 
h. Data. 

Weight <d" complete rmmd _ 22.fVj lb 

Weight of pmjcn:Liie. as filed 14.40 Hi 

Lpn»-I.b complete vr^md _ 1S8-&2 in. 

Length of fuznd prwjectiJe — lo.l in. 

Length i>l' cartridge c»ne _. . U>.0 in. 

Width cf i f^ul.iiif? li£ind ■— 0.S5 in. 

Type- of base Tlo»i*- : . ailed 

Degree of tnj]«:r uf jifiinc _ 8 e 4o J 

Radius, di" ogive 7.47 ch]. 

Muzsk veloftiiy SflO fjis 

If uximcm range yd 



27. Cartridge, 75 Millimeter; HE, AT, M3lO f 
w/Fuze, BD, M62A1 

This carl.ridtft: resembles the cartridge M- 
310A1 described in pjira&vaph 28. The ciirt- 
I'jil^e IK 10 differs principally Prom the cart- 
ridge MK10A1 in the crimping groove. The 
project. He is crimped to paper-hncd cartridge 
case M31, The projectile filler is 0.81 pound of 
50-50 pentolite: and 0.113 pound of 10-90 pento- 
lite surrounds the fuze well. 



28. Cartridge, 75 Millimeter: HE, AT-T, 
M310A1, w/Fuze p BD, M91A1 

a. Gme nil This cart.vLI<rft (Gg, io) is used 
against armored targets. TJie pi as tic- lined 
cartridge case M31A1 is crimped to the high- 
explosive antitank projectile by means of four 
equally spaced ball-point crimps. The projec- 
tile consists of a relal-ivdy thin-walled steel 
hotly containing a shaped charge of 1.00 pound 
of Composition TS. Projectiles of earlier manu- 
facture contain O.Sl pound of 50-50 pentoJite; 
and 0.10 pound of 10-90 pentohte surrounds 
the fuze well. The projectile body is internally 
threaded at the baae to receive the BD fuae 
M91A1 for M91) with Integral tracer and at 
the nose to receive the ojrivo assembly, which 
acts as a ballistic cap. The shaped charge is 
to the rear of a Lb in copper eone which is ce- 
mented to the interior of the projeUile, Con- 
cent ml ion of hlast U obtained by the shape of 
the charge. The space forward of the copper 
cone provides the "stand off" necessary for the 
penetration of target. 

Ik Oa\n. 

Wttifthl. of t-ompldte rimml 21.0(1 lb 

Weight of projectile. tfS fiiwd l^.lfHh 
Lcrgt-h oi complete Tonnd Uif.iHSin. 

LcnuLh of i'uzed projectile 10,93 m, 

Li:»n;Lh of oarlridtfc ease.- 1E3.0 in. 

Widlh of roLmlLii^- band _ 0.35 in. 

Type yl hu&u . E^at-tniled. 




Type- »f <>j»iv« 
Mu»it]e velocity 



8" 45' 
. conical 

1,000 fpa 

._ _ 7,300 yd 



29, Cartridge, 75 Millimeter: HEP-T, M349 r 
w/Fuze r BD, M91A1 

cr-. General. This cartridge (fig. 1 ] ) is used 
againat armored targets. The plastic-lined 
cartridge case M31A1 ia crimped to the HEP- 
T projectile by means of four equally spaced 
ball-point crimps. The projectile has a blunt 
nose and is internally threaded in the base to 
receive the BD fuze MO] Al with integral tracer. 

b. Data, 

WeifrVii r»f Marfan d^K . .._ _ 1(5.52 U) 

Wnitfhl of prof »>.(.■ t[l«, as firn<f _ 8.451b 

LeTijfth of cartridge _ in, 

T.etijftfi of cartridge case 16.0 in. 

Width of rotating band 0.35 in. 

Type uf base . Buai-taikd 

Miizulc velocity ],-10f)fps 

Maximum rang* 7,150 yd 

30, Cartridge, 75 Millimeter: Smoke, WP r 
M311, w/Fuze, PD r M4BA3, 
0.05-Sec Delay, or M57 

Thia cartridge is similar to the smoke cart- 
ridge described in paragraph 31. Cartridge 
MS 11 differs principally from the cartridge 



MB11A1 in the crimping groove. The projee- 
tile is crimped to paper-lined cartridge case 
M31. 

31. Cartridge, 75 Millimeter; Smoke, WP, 
M311AT, w/Fuze, PD, M48A3, 
0.05-Sec Delay 

a. Gc7}.eraL This cartridge (fig. 12) is used 
to produce screening smoke and for spotting 
purposes . The projectile Mali A] is crimp ud 
to the plastic-lined cartridge case Mill A 1 by 
means of four equally spaced ball-point crimp*, 
in external contour and baJlistically, this pro- 
jectile matches the high-explosive projectile 
(par. -26). The projectile body is a steel casing 
having a boat-tailed base and front and rear 
bourrelets and contain* 1.35 pounds of white 
phosphorus (WP). The projectile body ia fitted 
with a steel adapter at the 1100 e end to accom- 
modate the fuze and burster easing M6, con- 
taining burster initiator M.I and burster MS 
(pars. 71 and 72). Functioning f the 
fuse on impact causes detonation of the 
burster, rupturing the body of the projectile 
and dispersing the WP smoke charge, which 
ignites on contact with the air, creating a 
dense white smoke. The fuze can also be set 
delay, for bur&t after ricochet or penetration. 




Figure 11. Cnrtridge, 75 -m-fl {motor; Tlb'F-T, w/fuze, BD, MfltAU 
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Fifjtcrtf l£ r VartridtiP, ?5 wi!7h»et&r: /twokSj WV t MS11AU v;(iu^e, PD, MAS A3, O.ot-see d-ttluy- 



b„ Data. 

"Weight <?r eoinpltH.u round — — 2-3,20 lb 

Weight of projectile, as firf><3 ... ly.10 lb 

Length of ransplete round. 2tf.9"2 in, 

Lunffth of fustic] pTo.i^tilc. - 14.54 5 iu 

Lentflb of cartdd|>C £'hk£ _ tfi.C in. 

Width <if rotating: band fl.H&in, 

Type of base.. — — 'Boat-tailed 

Degree of uipei of base. — 8" 4o J 

lladius of agiw. - — 7,47 tfll. 

Mcodmum velocity ._ - 990 fp» 

Maximum rfmgc . 7 S 020 y*\ 

32. Cartridge, 75 Millimeter: TP, M309, 



w/Fuze, PD, M51A4, 0.05-Sec Delay, 
for 75-MM Rifles M20 and T21E12 

Thifi cartridge is aimilar to that described 
in paragraph M. The TP cartridge M309 dif- 
fers principally from the TP cartridge 
A1 in the crimping groove The projectile is 
crimped t,o paper-lined cartridge case M31, 

33. Cartridge, 75 Millimeter: TP, M309 or 
M3O0A1 (inert projectile), w/Fuze, 
Dummy, M73 

These cartridges are similar to that de- 
scribed in paragraph 34. The TP cartridge 



M3f)9 differs principally from the TP cartridge 
M309AJ in the crimping groove. These cart- 
ridges nre assembled with completely inert: pro- 
jectiles and inert, fuze>s. The IT cartridge 
M309 i* crimped to paper-lined cartridge case 
M-31, The TP cartridge M309A1 is crimped 
to plasl ic-lined cartridge ea*e M31A1 - 

34. Cartridge, 75 Millimeter: TP r M309A1, 
w/Fuze, PD, M51A5, 0.05-Sec Dekry, 
for 75-MM Rifles M20 and T21 El 2 

ft. General This? cartridge i* intended for 
u.*fi in target practice. The component* com- 
prising this cartridge are the «ime as those 
used in the hijLfh -explosive cartridge described 
in paragraph 26, except for the filler. The TP 
projectile M309AI differw from the FTE projec- 
tile M309A1 only in the filler t which is 1.27 
pounds of inert material and two black pow- 
der pellets weighing 0.22 pound, -which serve, 
as the spotting charge. 

h. Data. AU data for the HT3 cartridge in 
par;\jrraph 26 b are applicable to the TP 
cartridge. 
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Section 111. AMMUNITION FOR 106-MM RIFLES M40A1 AND M40A1C 



35. General 

a. G Micro I Dhnmtshn. The 106 -mm rifles 
M40A1 and M40AIC are lightweight portable, 
recoilless weapons. Recoil is eliminated by the 
controller! escape of propellent gases to the rear 
through openings in the breechblock. To assist 
in producing the required interior ballistics, 
ammunition for these rifles have a per- 
forated cartridge eass. Projectiles have precn- 
graved rotating bands or fins to provide stabili- 
zation in flight. It is used as an antitank and 
as an antipersonnel weapon. Due to its spe- 
cially designed tripod-type mount (M79), the 
10G-mm rifle M40A1 or M10A1C can be fired 
from the ground or while mounted on the 14- 
ton truck or "mule," The cartridges for the 
106-mm rifles M40A1 and M40A1C are issued 
in the farm of fixed complete rounds. 

Warning; Care should be exercised to insure 
tliat no attempt is made lo fire rounds in 
106-mm rifles of the M40 aerie* other than those 
specifically authorized for use in these weapon*. 

b. Identification. Ammunition for 106-mm 
rifles M40A1 and M40AIC can be distinguished 
from other types of ammunition by the per- 
forated cartridge rasc. High -explosive cart- 
ridges have preengraved rotating bands; high- 
explosive antitank projectiles are fin-stabilized 
and, therefore, have no rotating band*. Paint- 
ing- and marking for identification are in ac- 
cordance with the basic scheme prescribed in 
TM 0-1000. The designation of the weapon 
is marked on the containers and on the ba.se 
of the cartridge case of each round. 

c. Projectile,. Dependent upon type of pro- 
jectile, ammunition for 100-mm rifles M-10A1 
and M-10A1C is classified as high --ex plosive an- 
titank (HE, AT) » high-explosive (HEF-T), 
and dummy. The HE, AT projectile has a 
shaped charge tiller and a point-initiating base 
detonating (PltfD) fuze. The IIEP-T is a 
high -ex plosive projectile which employ* a hase- 
deton ating fu*/-e. The cluramy .projectile is an 
inert-loaded irEP-T projectile, 

d. Fuzn. fuze M91A1 (which ha* a 
tracer in its base) is fitted to the IIEP-T 
cartridge; and PTUD luxe M509 (T208E7) is 
fitted to the HE, AT cartridge. See paragraphs 
5Q and 56 t for a description of these fuzes. 



fi. Cn.Hri.fhjv Cv#e. The cartridge ca&es 
M!J4B! (T7o) or M94 (alternative) and 
MflaBI or M93 (alternative) are used 

with 106-mm rifle ammunition. These cart- 
ridge eases are made of steel and differ from 
the more conventional -type s of i-arlridge eases 
by having a series of staggered circular per- 
forations in the Fide' wall. The cartridge cases 
M9--1U1 (T75) and M93B1 (T76) are made of 
(.wo pieces (head and tube). The weight of 
each cartridge ease is 10.5 pounds and each 
haw 1,100 perforations (*A n -\n. dia.) in the 
side wall. The head oT the cartridge ease 
MttlBl (T76) has a 11,4 -inch diameter loading 
hole, threaded to receive a steel plug. The al- 
ternative cartridge case.* MOB and MD4 each 
weigh 7.06 pounds and each has 1,48K per f ora- 
tions in the aide wall These alternative cart- 
ridge cases are one piece. 

A TAiwrit* The interior of the cartridge case 
MH4B1 (T75) or MiM contains a separate 
rayon liner within a plastic (polyethylene) 
liner to protect and retain the propellant. 
The plastic liner has a f. ighf. -fitting r ] n ^ [ n ft B 
formed bottom, which fits snugly over the 
primer and seals the bottom end. After the 
propellant is loaded into the liners, the top 
of the rayon liner in folded shut and the plastic 
liner is tied or heat-sealed. The cartridge case 
M93A1 <T76) contains the plastic (poly- 
ethylene) liner M6 (T1E2), while the cart- 
ridge case M93 utilizes the plastic (polyethy- 
lene) liner M5, The liners M5 and MS consist 
of a molded plastic (polyethylene) base and 
ring (top), which are beat-sealed to a phxstic 
(polyethylene) coated rayon body to form a 
one-piece liner. The plastic base of each liner 
is formed with a tight-fitting ring, which Tits 
snugly over" the primer 1 having a IVi-inch 
diameter opening that matches the loading 
hole in the head (base) of the cartridge case. 

g. Frvpelling Charge, The propelling charge 
for 106-mm rifle ammunition consists of vary- 
ing quantities of propellant M10 or M26 (T28) 
as follows: for FK, AT round, 8,10 pounds 
MI0 propellant and 8,06 pounds M26 pro- 
pellant; and for HEP-T round, 8.25 pounds 
M10 propellant and 8 pounds M2G propellant. 
See paragraphs 6*2 through 60 for more de- 
tailed' information. 
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k. Primer, The percussion primer Mf>7, a 
1,000 grain primer, is used -with 106-mm rifle 
ammunition. Sec paragraphs 67 through 70 
for mfirft diitiJited information, 

L Poshing Shiwv-iUj Hutu, (.-art ridges 
fnr lOfJ-mm rife M40A1 and M10A1C are 
pricked one per Tiber container, two fiber con- 
tainer* (2 rrl) per wooden box. Packing and 
shipping data appear in SM 0-5-1315. Pac- 
ing- and marking for shipment are described 
in TM 9-1903. 

36. Cartridge, T06 Millimeter Dummy; M368 

Thin dummy eartridjr^ which simulates the 
HEF-T M346A1 cartridge (par. 40), is in- 
tended tor drill purposes- The cartridge \$ 
an inert HEP M3-16A1 cartridge with the part- 
ridge case and inert-Ioa fieri projectile (with 
dummy fuze) welded at the joint, The inert 
propel Ifttit loading tw omitted and the flash 
tube is r'lipiat'ed by ;i built-up metal bar, which 
provider the tfarne weight and center of gravity 
as the service cartridge. A plastic liner ig fo- 
mented to the inside of the cartridge ea^e to 
exclude dust and moisture. The cartridge is 
chrome plated at the points subjected to hard- 
wear conditions. 

37. Cartridge, 106 Millimeter; HE, AT, 
M344, w/Fuze, PIBD, M509 

This cartridge is similar to thyt described 
in paragraph 38. except for diflterenres in the 
design of the copper cone in the projectile and 
in the fom position of propellant used. 

38. Cartridge, 106 Millimeter: HE, AT, 
M344A1, w/Fuze, PIBD, M509 

a. General. This cartridge ffig. 13) is used 
against armored targets. The plasiie-Jined 
cartridge case M93B1 or Mf)K is- crimped to 
the high-explosive antitank projectile by means 
of eight equally y paced ball-point crimps. The 

Section IV. AMMUNITION FOR 

41. Genera) 

a„ (ieneral Diwiwitm. The cal. .50 spotting 
rifle MSCI is a ga«-operated magazine-fed semi- 
automatic rifle designed to assist the gunner 
in determining range of the target: it is 
men riled on top of the KMJ-mrn rifle tube and 
fires xpwwi caliber ,50 ammunition (pars. 12- 



projeetHe consists of a relatively thin-walled 
steel body containing a shaped charge of 2.70 
pounds of Composition R. The projectile body 
is internally threaded at the nose lo receive 
the ogive assembly, which acta a* a ballistic 
cap. The shaped charge is to the rear of a thin 
copper cone. Concentration of blast is obtained 
by (.he shsip« of the charge. The space for- 
ward of the copper eone provides the 1 'stand 
off" necessary for the penetration of the target. 



b. Data. 

WtM^H. of t-KTind^v. 3'3.19 lb 

length of t'MiTTidsre _ 3fl.ni [n, 

Wei jf lit of projectile, as tired ISJSKlh 

Weight of propelling chargrc _. . R.flrt lit M20 (T128) 



39. Cartridge, T06 Millimeter: HEP-T, M346 
or M346B1, w/Fuze, BD, M91A1 

This cartridge is similar to that described 
in paragraph 41). Tt differs in the projectile 
and in the composition of the pro pc Hunt used. 

40. Cartridge, 106 Millimeter: HEP-T, 
M346A1, w/Fuze, BD r M91A1 

a. General. This is a special high-explosive 
cartridge (fig. VI) intended primarily for de- 
feat of armor. The plastic-lined cartridge ease 
MU4BI (T75) (or alternative MM) is crimped 
to the hifh-explosive projectile by means of 
four equally spaced ball-point crimps. The pro- 
jectile consists of a relatively thin-walled steel 
body containing a hurstinpr ch&rj^ f1 f 7,72 
pounds of Composition AS. The projectile has 
it preengraved rotating band and two myn- 
jranese bronze indexing buttons at the bonr re- 
let, to facilitate insertion of the cartridge into 
the t.ube r 

b. Data. 

.Weifi-ht of cartridge 37-93 lb 

Length of cartridge- 38.1 E». 

■"Weight of projectile, an Jirful i 7.54 lb 

Weight ui pri»|j«lliiiff charge 8.00 lb M2£i (Tas) 

propellent 

' 1 

CAl. .50 SPOTTING RIFLE M8C 

44). Cartridges for the eal. .50 spotting rifle 
MSC are rl ass i lied as small-arms ammunition. 

trariiiitg; Caliber ,50 cartridges for machine 
guns will not chamber properly in the spotting: 
rifle MSC; hen ere, no attempt will be made to fire 
other than the special caliber .50 cartridges 
authorized for this rifle. 
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• AMMU K IT10N LOT NUMStt (IN WHITES. 
"^Wi-^AAODEi. 0F CARTRIDGE tiK WHTO 
MOCET- OP WEAPON UN WHITE*. 




'MODEl OF CARTRIiXit 
[—KIND OF fILLER 

■TYPE OF PROJECTILE 



S„JJBER AND 
TYPE. OF WEAPOK 



Ica: 



-INDEXING 0UTTQN 




RAFD 213042B 



JVjfWJ'fl '4- Caii-ridffe, 10$ mill trAft or : HEP T, M3.W.4 1, «: fj>\ze, JIT*, M^l^t . 



h. Jdcntificalion. Ammunition for the cali- 
ber -50 spotting rifle ia completely identified 
by the marking on all packing containers. The 
base of the case is market! with the manufac- 
turer's initials and the year of manufacture. 

c. Projtirtile. Ammunition for the cal. .50 
spotting rifle MWC is classified aa spotter- 
1. racer and practice. 

d. prize. Thft caliber .50 spotter -tracer and 
practice cartridges do not utilize fuzes. 

e. Cftrtndtjti Case. The cartridge ease used 
with the caliber .50 spotter-tracer and prac- 
tice cartridges is made of brass. It is. similar 
in appearance to conventional caliber .50 cart- 
ridge eases but has different dimensions. 

A Propelling Charge. The propelling charge 
used in the caliber .50 spotter-tracer cartridge 
is double-base small-arm* propel lant or sin- 
gle-base tubular propellant, depending- oji the 
model. In the caliber .50 practice cartridge, 
single-base tubular propellant is used. 

g. Primer. A caliber ^0 small-arms percus- 
sion primer is u*erl in Ihe caliber .50 spotting 
rifle ammu n ition, 

k, Packing and Shipping Data-. Cartridges 
for eal. .50 spotting rifle M8C are packed J per 
individual tube, 104 tubes in metal box M2A1, 
2 boxes {208 rd) per wi rebound wooden box. 
Packing and shipping daU appear in SM 9-5- 
1305, Tacking and marking. for shipment arc 
described in TM 9-1903. 



42. Cartridge, Caliber .50: Spotter-Tracer, 
M48 (T189E1) 

This cartridge differ* from the spotter-tracer 
cartridge described in paragraph 43. in that 
the cartridge ca.se does not utilize a flash tube 
ami the propelling diargc is composed of dou- 
ble-base small -arms propellant. 

43, Cartridge, Caliber .50: Spotter-Tracer, 
NWS A I (T189E3) 

a. General This cartridge (fig. 15) is used 
for "spotting" the target for the gunner before 
firing the lOtf-mm rifle M40AI or M40A1C, 
The brass cartridge case, which contains the 
propelling charge of approximately 117.5 
grain* extruded single-base tubular propellant 
and percussion primer, is crimped to the spot- 
ter-tracer bullet, by means of a ^60 :> roll crimp- 
The cartridge case is fitted with a flash tubo 
0,S)70 inch long (orifice dia. 0,9 ?V7 in.). The 
bullet contains a tracer element and an in- 
cendiary charge, which give off a puff of smoke 
and a flash on impact with the target. The 
i.ip of the spotter-tracer bullet is painted ye.U 
low with red rear annulus for purposes of 
identification. 

Wtij?ht. oC cartridge 0.2'i N> 

Length of cftrtnrl^ — ■ 4.53 in, 

W oi «h t. « J bulk t,, as fired - U. 1 2 lb 

Velmdty of bullet at 78 f*«t I t orn the jwmsle . 1,745 f Pfi 

23 




' ■ ■ ' — ■ y ■ ■ ' , ■ 4:53 fJlAi LJ ' '•/"•*''. 



* » » * 



• I * » 




...... vv-WwptfalswB^v 

Hsunoted „th th* practice lmJlet . lt p^ctlec baHcc is p ai) , e '* A ', J *e 



24 



CHAPTER 3 
SLTBCALIBER EQUIPMENT 



45. Subcaliber Device for 57-mm 
Recdilless Rifles 

This device; (fig> 16) is for use in training 
person?^]. in the use of 57-mm recoilless ri- 
fles. The device consists essentially of modi- 
lied met.fi 1 parts of a 57-mm rifle cartridge 
(inert fuze, inert projectile, and empty carl- 
ridge case) assembled to a modified caliber .30 
machinegun barrel with a barrel locking nut. 
Three screws, two fixed and one adjustable, 
with locknuts are. used to hold the device 
firmly in place in the recoil less rifle. A regular 
caliber .30 ball cartridge is used for simulat- 
ing the fire of a 57-mm cartridge. The gun 
barrel contains ports to vent the propel- 
lant gases. Effective training of personnel 
may bo accomplished with the device at sub- 
stantial savings. The device may also bo used 
without the caliber ,30 ball cartridge as a drill 
cartridge, that is, for practice in loading the 
weapon. The device is Dot an issue item ; hence, 
it ia not to be requisitioned as a complete as- 
sembly. It may be fabricated in the field by 
authorized units from components requisi- 
tioned in accordance with specific instructions 
contained in TM 9-8062-34. 

46. Rifle, Subcaliber, Caliber .30, 
M7 (75-mm) 

This "rifle" (fig. 17) ia a subcaliber device 
for use in training personnel in the use of 75- 
mm recoilless rifles. It has the outward ap- 
pearance of a 75-mm cartridge. It contains 
a modified vented caliber ,80 machine gun bar- 
rel in which a regular caliber .30 ball cartridge 
is used for simulating the fire of a 75-mm 
cartridge, Effective training of personnel may 
be accomplished with this device at substan- 



tial savings. The device may also be used with- 
out the caliber .30 ball cartridge a* a drill 
cartridge that is, for practice in loading the 
weapon. The device, which is not an ammu- 
nition item of issue, is issued completely as- 
sembled, similar in appearance to a complete 
round. For further information on this- de- 
vice, see ORD 8 SNL C-33. section i& which 
lists the component parts and equipment 
stocked for maintenance and rebuild of the 
device. 

47, Rifle, Subcaliber, Caliber .30, 
M9 (106-mm) 

This "rifle" (fig. la) ia a aubcaliber device 
Tor lift© in training personnel in the use of 106- 
mm recoilless rifles. It has the outward appear- 
ance of a 10(5-mm cartridge case and the rear- 
portion of a projectile with preen graved 
rotating band. This part is called the muzzle 
shell. The subcaliber rifle contains a modified 
caliber .30 machine gun barrel in which a regu- 
lar caliber ,30 ball cartridge is used for simu- 
lating the fire of a 106-mm cartridge. The 
barrel contains gas ports to vent the propellant 
gases. Effective training of personnel may be 
accomplished with this device at substantial 
savings. The device may also be used without 
the caliber .30 ball cartridge as a drill cart- 
ridge, that- is, for practice in loading the 
weapon. The device, which is not an ammuni- 
tion item of is sue t ia issued completely assem- 
bled, similar in appearance to a complete 
round. For further information on this de- 
vice, see ORD 8 SNT, C-33 t section 20, which 
lists the component parts and equipment 
stocked for maintenance and rebuild of the 
device. 
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CHAPTER 4 

FUZES, PROPELLING CHARGES, PRIMERS, BOOSTERS, AND BURSTERS 



Section I. FUZES 



48. General 

a. General Diftcwtxion, A fuze is a device 
used with a project He to explode it «t the time 
and under the circumsUtnees desired. The fuze 
consists of a connected series (train) of small 
explosive charges toother with an electrical 
or mechanical device (or combination of both) 
for initiating the action of the first charge in 
the train, 

b. Chisxification. Roc oilier rifle fuzes are 
classified according to their location on the 
projectile as base detonating (ED) and point- 
initiating base-detonating (PIBD), which are 
threaded to the bases of projectiles, and point- 
initiating (PT) and point- de ton ating (PD), 
which are threaded to the noses of projectiles. 
The fuzes are also classified according to their 
method of functioning- as impact or combined 
time and impact. A time and impact fuze con- 
tains a clockwork mechanism, which may be 
set to a predetermined time prior to firing. 
The type of time and impact fuse used for re- 
coillcss rifle cartridges is designated mechani- 
eal-ti me and superquick (MTSQ), This is a se- 
lective-type fuze, which may be adjusted in 
the field to have time action or to function on 
impact. Impact fuzes are classified according 
to the quickness of action as superquick, 
nondelay, or delay. Super quick fuzes produce 
a burst, immediately upon impact before any 
penetration occurs, thus giving maximum sur- 
face effect. Non delay fuzes are inertia-opera- 
tive and burst the projectile on ricochet or on 
a hard surface before complete penetration. 
The base-detonating- fuzes are nondelay. De- 
lay fuzes allow penetration of material targets 
before bursting; or allow air bursts in ricochet 
fire. The time of action for impact fuzes is 



measured from the instant of its impact on a 
target, whereas the time of action of time 
fuzes is measured from the instant of firing 
the weapon, 

c. Borasaftt.y. To prevent, accidental arm- 
ing during handling and shipping, safety de- 
vices, such as safety wires, are used on fuzes 
when required. Tn certain type* of fuzes, the 
mechanisms are arranged so that the fuzes are 
said lo he "boreaafe" (detonator-safe). A bore- 
safe fuze is one in which the explosive train 
is interrupted bo that, while the projectile .still 
is in the bore of the weapon, premature action 
of the bursting charge ia prevented if any of 
the more sensitive elements (primer or deto- 
nator) function. 

d> Methods of Arming, A fuse is said to be 
armed when it is ready tx> detonate the pro- 
jectile, that, is, when all parts are in their 
proper positions so that the fuze may operate 
in its intended manner. The principal forces 
used in arming fuzes are inertia and emUHf'u^ 
gal. In some fuzes, both those forces are used 
to activate safety devices; in others only one 
is used, 

(1) Inertia, which is the tendency of an 
object to resist acceleration or de- 
celeration, may be exhibited in sev- 
eral ways, each of which may be used 
to advantage or each of which must 
be guarded against, 
(a) "Setback" is a manifestation of in- 
ertia which occurs when the pro- 
jectile is accelerated on being fired. 
It may be used to unlock safety de- 
vices or lock them in place until 
the proper time for unlocking. 
(&) "Creep 1 ' is a manifestation of iner- 
tia which occurs as the projectile 
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decelerates in flight. Fuzes are de- 
signed to prevent this force from 
causing a malfunction. 
(c) "Set forward" is a manifestation 
of inertia which occurs on impact 
or sudden deceleration. This effect 
may be used to drive firing pins 
into primers or to drive primers 
against stationary firing pins. 
(2) Cnntrifufjal force, which is the force 
on an object moving in a circular 
path away from the center of the cir- 
de t occurs in spinning projectiles* 
{Centrifugal force is not present in 
fin-stabilized projectiles.) This force 
may be utilized to actuate gear trains 
and to move safety devices into (."heir 
pmper positions in fu'/ies and boost- 
ers Such fuzes and boosters are de- 
signed to operate in rotational-ve- 
locity range of the projeelile^rifle 
combination in which they are used. 
Fuzes utilizing centrifugal force also 
must be designed so that they will 



not become unarmed as the rotational 
velocity decreases during flight, 
e. Detvua torts. 

(1) Gtintral. A detonator (fig. 19) is 
used in the explosive train to trans- 
mit; a detonation wave to thu booster 
charge, booster lead, or burster. Two 
types of detonators arc employed in 
recoillens rifle fuzes: one contains a 
primer mixture aw the upper charge, 
for initiation by .-slab action of a- fir- 
ing pin; another contains a rinc wire 
or other high-resistance electric cir- 
cuit in physical contact with a heat- 
sensitive primer mixture. Passage of 
an electric- current through the high- 
resistance circuit generates heat, 
which initiates detonation in the 
primer mixture. Most detonator c-ups 
and disks are of aluminum. Table I 
lists the various detonators used in 
fuzes and boosters for recoillesa ri- 
fle ammunition, indicating their use, 
dimensions, color identification, and 
type of initiation. 




Fiffitrtt IS. Typical detonator. 



(2) Identification. Detonator* make use 
of colors- to indicate thcr ■inycnsllive 
end: yellow is used on detonators 
which do not contain primer mixture 
or igniting- mixture and green is used 
on detonators containing primer mix- 
ture. Detonators usually arc not col- 
ored ax W. mall y at the sensitive end. 
However, due t.o the method of so Ell- 
in g the disk in place and the red color 
specified for the sealing lacquer, a 
color identification ia provided for the 
sensitive end. Coating" of the end of 
the detonator and the entire detona- 
tor disk with the red sealing lacquer 
is optional, depending on the delona- 
tor manufacture. The color scheme 
described ahove applies to latest det- 
onator construction ; discrepancies 
may "be found on detonators of older 
manufacture. 

Tubla 1. Detonat-om 
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/ . Fuze hit erckang eability. 
( 1 ) Need for cfumgmy fuzes, 

(a) From a time fuze for burs-l ahove 
the target to a PT) f usw for impact 



at the target as required by the 
tactical situation. 

(b) As required by the supply situation. 

(c) To replace or remove unsafe fuzes, 

(d) In renovation activities when the 
original fuze becomes unserviceable 
due to corrosion, general deteriora- 
tion, or obsoletion, 

(2) AvtkoHty and ¥&spontilt#Uy . Assem- 
bly to and disassembly from 75-mm 
projectiles of point fuzfts. is normai 
operation in the field. In assembling: 
fuzes to or disassembling fuzes from 
projectile, only the authorized fuze 
wrench should be used. 

(3) Authorized fuzi-x. Authorized fuzes 
for rscoilless rifle cartridges are de- 
scribed in paragraphs 49 through 
61. 

g. Fuze Wrenches and Setters. 

(1) Fuze wrenches. Fuze wrench MIS 
(fig. 20) is provided for screwing and 
unscrewing fuzes from the projectile 
for the purposes described in f(l) 
above. The wrench is a box-type hav- 
ing two throat openings, the opening 
nearer the end being 2.16 inches and 
the other opening being 2.04 inches^ 
The screwdriver end of this wrench 
ia used for setting the selective set- 
ting sleeve of the fuzes Ml 8 and M51 
series from SQ to TXETAY or vice 
verwa. The wrench (2,04-ineh open- 
ing) is used for PD fuzes M4R and 
M51 series and the MTSQ fuze M500 
series. 

(2) Fuze xetterx. Fuze setters M14 (fig, 
21) and M27 are simple hand wrench 
types. They are used for setting 
MTSQ fuzes MS00A1 and M500- For 
further information on fuze setters, 
see TM 0-2300 and TM 9-575. 

k. Packing and Shipping, Packing and 
shipping data for separately issued fuzes ap- 
pear in SM 9-5-1390. 

i Idvntiiiwlion. Fustes are identified by the 
stamping in the body metal. For general 
f ukc identification information, see TM 9—1900. 

49. Fuze, BD: AA62A1 

The fu r /<e is. similar to ED fuze M91 (par, 
50) except that it does not have a tracer. 
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Figure $O r WrrttrK fvzt, MIS. 



50. Fuze r BD: M91A1 or M91 

a. General. The BD fuze M91A1 (figr. 22) ia 
a nondelay base detonating fuze provided for 
ubc with 75-mm and 106-mm projectile*. The 
tir/e is externally threaded for aAsernhly to the 
has*! of the projectile. When assembled in the 
base, t>iu major portion of the faze intruded 
into the projectile; only the tracer end of the 
fuze extends from the; projectile. The BD fuze 
M91 differs from the fuze M91AI in that the 
fuze M91 has a nonreplaceable tracer. 

b. Dala. 

Overall length 4.211 in. 

Weight 1.40 )b 

Thread size _ 1.5-12NS-1 LH 

A'ate. Tha- key ]ett«rg shown in c and <i below in 

par«nTh«3«£J refer to figure, 22. 

e. Descriytian* The fuze eonsista of four 
parts: a steel head (N), a steel body (C), a 
brass booster cup (A), and the replaceable 
tracer M5 (P). The hear] hnlda a rotor firing 
pin (L) and inertia plunger (K), The body 
contains a detonator (H), a slider assembly 
(Fl) under restraint of spring (<3) and with 
a slider charge (F), a booster pellet <B), and 
a booster lead (D), The booster cup when as- 



sembled to the body seals the. booster pellet in 
it* cavity. The replaceable tracer M5 Ik screwed 
in the base. Bore-safety is provided by the 
slider assembly. 

d. Fimctiamng. The rotor-firing pin (L) is 
held in the unarmed position in the plunder 
by a apring-held safely pin (M) r which re- 
leases the rotor firing pin" under the action of 
centrifugal force. The firing pin will not arm 
at 1:700 rpm or less. The slider assembly nor- 
mally is positioned, under spring pressure, in 
it* recess in the fuze bo fly that the slider 
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Figure 
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charge of the slitter is out of alinement with 
the other explosive element ft- When sufficient 
centrifugal force has been developed (i.e., the 
projectile is spinning sufficiently fast), the 
slider overcomes the resistance of its spring 
and moves outward, alining the slider charge 
with the detonator and booster load. During 
i.he flight of the "projectile, the inertia plunger 
assembly is prevented from "cropping" for- 
ward by the restraining spring (J). Upon im- 
pact, the plunger is driven forward, over- 
coming the resistance of the restraining spring 
and driving the firing pin into the detonator, 
which initiates the fu«e explosive train. The 
tracer M5 eonUiins pyrotechnic composition, 
which is ignited by the propellent gasea, creat- 
ing a luminous trace during the flight of the 
projectile. 

51. Fuze, Dummy; M73 

This fuze is an inert-type simulating- the PD 
fuze M51A5 (pur, 53), Tl is used with 75-mm 
TP cartridges having an inert projectile. 

52. Fuze, Dummy: T126 

Thia fuze is an inert-type used with 57-mrn 
TP cartridges having an inert projectile. 

53. Fuze, Inert: M89 

This fuze ia an inert-loaded- type utilizing 
the metal parts of the PD fuze M89. It ia used 
with 57-mrn TP cartridges having an inert 
projectile, 

54. Fuze, MT5Q: M500A1 or M500 

a. Description. The fuze M500A1 (fig. 2:1) 
is a combination mechanical-time and impact 
fuze with settings for time action (2 to 75 see) 
and an impact dement- for super quick action, 
A pul] wire, which extends through the fuze 
body and under Lhe sd-ba<:k piji, provides posi- 
tive safely during shipment and handling. The 
Tir/e Mo()(i differs from the him M500A1 prin- 
cipally in having setting* Tor lime action from 
ii to 75 seconds. The minimum functioning 
time of the fuze M500A1 is 1.5 seconds. The 
fuze M500A1 consists essentially of five com- 
ponents as described in (1) through (5) 
below : 

(1) MvvwttrrU aatswnhly. The movement 
assembly provides for the mechanical- 
time action of the fw/e. It is com- 



prised of a firing pin and timing 
mec nanism ( clock w o rk ) , 

(2) Body. The aluminum body has a 
time-selling ring. The body is exter- 
nally threaded at its lower end to en- 
gage the booster M21 A4. 

(8) Booster The booster M21A4 

is assembled over the lower end of 
the fuze body. See paragraph 71, for 
booster details. 




Figure ft*. Fuze, MTSQ: MffOOAl 

(4) Lovu-r cap. The lower cap, of brass, 
contains the movement assembly and 
is internally threaded at its forward 
end to receive the point detonator 
assembly. 

(5) Point dahmalor assembly. The point 
detonator assembly houses the super- 
quick impact element of the fuze. It 
is externally threaded to engage the 
lower cap, completing the nose con- 
tour of the fuze. 

b. FvnctioninQ : 

(1) Movement aAnambbj. When the fuze 
is set, the turning" of the lower cap 
rotates the timing disk by meana of 
the setting pin, which is engaged in 
the upraised lug. All other parte of 
the mechanism remain in position , 
since the gear train and escapement 
are locked by the safely lever assem- 
bly. Upon tiring, wetback causes the 
hammer spring to strike the upraised 
lug on the timing disk, flattening the 
big and releasing the disk from the 
setting pin. The hammer returns to 
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its original position as setback ceases. 
Setback also moves the setback pin 
toward the base of the fuze, leaving 
the firing arm free to turn when the 
notch in the timing disk comes oppo- 
site the upright on the firing arm. 
When sufficient centrifugal force has 
developed, the safety lever holding 
the escapement moves outward and 
releases the escapement, leaving the 
movement free to run. Simultane- 
ously, centrifugal force, augmented 
by backlash and the "kick-off" 
springs, actuates the weighted gear 
segments, which in mesh with the 
main driving pinion then drives the 
movements. The rate of rotation of 
the pinion and, therefore, of the tim- 
ing disk is governed by the escape- 
ment through a series of gears. When 
the notch in the timing disk reaches 
the upright of the firing arm, the fir- 
ing arm turns, permitting the firing 
pin safety plate to swing out from 
under the firing pin flange. The fir- 
ing pin then strikes the primer under 
the action of the spring. This initi- 
ates the action of the explosive train, 
which action is transmitted to the 
fuze booster and the projectile burst- 
ing charge. 
(2) Point detonator assembly. The point 
detonator assembly functions inde- 




pendently of the movement assembly 
to provide superquick action. It will 
function if impact occurs before the 
set time or if the time setting is at 
"S" (safe) and impact occurs. Bore- 
safety is provided in the point deto- 
nator assembly by a slider, which in- 
terrupts the passage between the 
detonator and the lead charges. When 
the projectile is spinning sufficiently 
fast, the slider is moved outward by 
centrifugal force, providing an open 
passage between the detonator and 
lead charge, thus arming the point 
detonator assembly. 
c. Preparation for Firing. 

(1) Remove the pull wire. 

(2) Set the fuze to the desired time, using 
the fuze setter. 

Note. If after the fuze is set preparatory 
to firing the round is not fired, the fuze ■will 
be reset to the safe position "S" and the pull 
wire installed in its proper position before 
returning the cartridge to its packing. 

55. Fuze, PI: M90A1 or M90 

a. General. The fuze M90A1 (fig. 24) is a 
single-action, superquick fuze designed for use 
with 57-mm HE, AT projectiles. The fuze dif- 
fers from point-detonating fuzes in that initia- 
tion is by impact of the target directly against 
the fuze primer. The fuze is characterized by 
internal threads for engagement of the pro- 
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Figure U. Fuze, PI: M90A1. 
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jectile and by a fthilped auxiliary detonating 
charge, 
b. Data. 

Lwtft* - 2.52 in. 

Weight lb 
Thread SLO^-lJB NS-1 

,Vr>/t- Thu l<*y i*ttor*l AttWfc in a through • below in 
parvtlthwwfl rwfur t<5 figure 24. 

r?. Ih-wription, The fuae consists of :t die- 
chM body (C) witli a neck, which housed the 
primer (A). A cavity in the middle of the 
faze body, extending across and perpendicular 
to the fuze axis, holds a rotor (K) and a lock 
assembly (G), consisting of a lock, lock cup, 
and lock spring. A body pin (F) serves to 
hold the lock cup and lock spring. An aux- 
iliary detonator assembly screwed into the 
base of the fuze body holds a shaped auxili- 
ary detonating charge (H), The entire for- 
ward part of the fuze body and its mechanism 
is covered by a thill steel Ogive <B) . 

d. Safety Device*. Boresaiety is provided 
for by the rotor and lock assembly, which holds 
the detonator (D) in the unarmed position 
prior to firing. 



e. Functioning, When sufficient rotational 

(centrifugal) force is established, the lock 
moves 011 1 ward against its spring;, releasing 
the rotor to turn on its axis. After setback, 
the rotor turns to the armed position, in which 
the detonator is parallel to the luxe axis and 
alined with the firing pin. Upon impact, the 
ogive is crushed and the primer initiated. Ac 
tion of the primer (A) is transmitted through 
the detonator (D) to the auxiliary detonating 
charge (II), which Initiates the booster pellet 

at the base of the projectile Hash tube, which 
causes the projectile to function. 

f. Preparoiivv for Firing. No preparation is 
required. 

56. Fine, PIBO: M509 

a. General The fuze (fig. 325) te ft single- 
action, svipcrquiek, point-initiating, base-deto- 
nating type provided for use with BE, AT 
projectiles. The fuze, which is not visible when 
assembled in the cartridge due to its loca- 
tion in the projectile, is connected electrically 
to a piezoelectric element (polarized barium 
titanate) in the nose of the projectile. Impact 
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of the target on the nose of the projectile 
stresses the piezoelectric element, generating - a 
surge of electricity which initiates the deto- 
nator, and thus, thy explosive train of the 
projectile. 

Sate. The k«y letters shown m b thmu^li d bwlow in 
paiciithii^s r«f«r to figmro 25. 

b. Derieriptivrt, The fuze consists essentially 
of a rotor housing (A), which contains a rotor 
(B) with a detonator; a bleeder resistor (C) ; 
sequential leaves (D) ; and a rotor spring (E). 
Forward of the rotor housing 1 is a booster lead 
cup assembly (F) with booster lead charge 
•Ami a booster (G). Electrical contact between 
the rotor housing and rotor is made through 
the contact bushing (H) and wiper contact 
(J) when the rotor is in the armed position, 

c. Safrtiy Devices r Boresafety is provided for 
by the sequential leaves and bleeder resistor. 
The sequential leaves lock the rotor in the un- 
armed position. In this position, the electrical 
circuit of the fuze is open and the bleeder re- 
sistor is connected across the detonator, drain- 
ing off any charge that might build up and 
fire the detonator while the projectile is ac- 
celerated in the bore of the rifle. 

d. Fv.nctionivy, Setback force* incident to 
firing, acta to displace the sequential leaves 
(D) until the final leaf is locked in its rear- 
most position and the rotor is free to move to 
the armed position. The rotor ftprmjpr (E), 
after acceleration has been reduced to approxi- 
mately 200g's, causes the rotor (B) to turn 
90* fto that the -wiper contact (J) in the rotor 
is connected to the contact bushiny (H) in the 
rotor housing, completing the electrical circuit 
and arming- the IV/e. Upon impact, the piezo- 
electric element in the nose of projectile is 
stressed, generating an electrical impulse, 
which initiates the detonator 1148, and thus, 
the explosive train of the projectile, 

e. PraparaHon for Firing. No setting or 
other preparation is required. 

57. Fuze, PD: M48A3, 0.05 -Sec Delay 

a. General. The fuze M48A3 is the same as 
the fuae M51A5 (par. 58) except that the fuze 
If 48 A 3 does not include a booster. The fuze 
opening of 75 -mm smoke projectiles are fitted 
with an adapter having ].. 7-inch diameter in- 
ternal threads. 



b. Data. 

Visible a. 71 in. 

Overall...... ., . 'i.RSiti, 

Weight .. 1A1 lb 

Thread size 1.7-14 KS-] 

58. Fuze, PD: MSI AS or M51 A4, 
0-05 -Sec Delay 

a, GenemL The fuze 115 1A5 (fig, 26) con- 
sists of the fuze M48A3 fitted with booster 
1T2IA4 (par. 71). The fuze 1151A4 differs 
from the fuze M51A5 in having a delay plunder 
assembly, which is less sensitive, has less uni- 
form burning time, and requires greater sur- 
veillance than the delay pi urn/or assembly Ml 
which 5s used in the fuze 1151 A 5, 

b. Data. 

Vis [bit. . in. 

Overall _ .... 5.93 in. 

Weight- 2.151b 

Thread size _ _.. . .. _ 2_12 tfS-l 

iVoftf. Tb« Irny letters shown, in ?. and <J beltyw in 
parentheses r«fer to figutt! 26. 

e. Description. The fuzo consists of a hand 
(A) f which holda a fluperqmelc element (E) ; 
and a body (H), which holds & delay plunger 
assembly and its housing (M) ; and a selective 
setting 1 device (d below). These main assem- 
blies are connected by a flash tube (G), which 
holds and supports the parta firmly in position; 
and by a thin- walled ogive (F), which gives 
further support and contour. The super quick 
element is comprised of a firing pin (D), sup- 
ported by a cup-shaped gilding metal firing 
pin support (C) ; and a detonator (E). The 
firing pin support is sufficiently strong to with- 
stand initial setback forces upon firing-, but 
collapses under the impact of the target. The 
delay plunger assembly Ml (M) is an inertia- 
plunger-type and includes a firing pin (N) i 
primer (P), black powder delay pellet (Q), 
and a relay charge (T). The booster 112 1A4 
(U) (par. 71) i& assembled to the body, 

d. Setting. The setting device consists of an 
interrupter (K), interrupter spring (L), and 
the setting sleeve (J), The head of the set- 
ting sleeve is slotted to facilitate turning when 
changing' the setting. To enable exact aline- 
mmt t two register lines and the marking SQ 
and DELAY are stamped on the ogive of the 
fuze. When the slot in the sleeve head is alined 
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with the SQ line (parallel lo the fuze axis) or 
within 15'' thereto, the sleeve, which thictkoi 1 
on one side than on the other, is turned ncy that 
it docs no l. inter fere with movement of the 
interrupter. The interrupter i* free, therefore, 
to jnove oui.wfin3 under centrifugal force, 
thereby opening the passage for superquick 
art.ion. When the slot is alined with the .DE- 
LAY line (at right angles to the fuze axis) or 
within thereto, a section on the setting 
sleeve rests against the interrupter, s$ attiring 
it in the lower extremity of ihi* reives*, across 
the superqukk passage. 

e, Stiff ty Davit:**. Rorestife Auperquick ac- 
tion is provided by lb ft interrupter (K). Bore- 
safe do by action is provided by arrangement 
of me eh an ism within the booster. 

/. Function in ff< Functioning; described here- 
in refers to the fuze: for booster f unctioning - , 
see paragraph 71. No action takes place in 
the fuze upon firing until sufficient rotational 
speed has been established to overcome the re- 
sistance of springs and setback force on the 
several safely devices. When set for super- 
quick action after the projectile leaves the muz- 
zle of the weapon, centrifugal force causes the 
interrupter (K) to move outward, opening the 
passage. At the dame time, the plunger pins 
(S), locking the delay assembly in unarmed 
position, also move outward, releasing- that as- 
sembly in preparation for impact. The plunder 
pin lock (K) then swings on ila pivot under 
centrifu^al force, p being an arm against the 
inner end of each plunger pin. thereby, pre- 
venting the return of the pins to the unarmed 
position. Upon impact, the firing pin of the 
superquk'k element ia driven against the deto- 
nator, initialing the superquick action. Inertia 
causes the delay action plunger to move for- 
ward, driving the primer against the delay 
action firing pin and initiating the deUiy ac- 
tion. In normal functioning with super quick 
action, the delay action haw no effect, since the 
super quick train will have caused the projec- 
tile to explode before the delay train can 
burn for its prescribed time. Should the super- 
quick action fail, the projectile will function 
with delay action rather than become a dud. 
When sel for' delay action, the interrupter, 
which interrupts the superquick passage, is re- 
strained from moving. Upon impact, the su- 
perquick firing pin and detonator function but 



the effect ifl prevented from being transmitted 
to the projectile. The booster M21A4 (par. 
71) contains a mechanism which provides 
bore*afety. 

.(;. Preparation for FrrirlQ, The f uze need be 
adjusted only for the desired action, as de- 
scribed above. The setting can be adjusted at 
will prior to firing with a fit'- re «-d river or fuze 
wrench ME 8, The adjustment can be made in 
the dark by feeling the position of the slot, 
parallel to the fiiy,e axitf (or within 15 degrees 
either aide) for superquick (SQ) action and 
at rigid, angles thereto (or within 15 degrees 
either side) for delay (DELAY) action. 

h. Limitations and PremuHfins. Tf the PD 
fuze M51A5 or M01A4 is fired during extremely 
heavy rainfall, premature functioning may oc- 
cur. The rainfall necessary to cause malfunc- 
tioning is comparable to the exceedingly heavy 
downpours which occur during summer thun- 
dershowcrs. Prematures may be prevented in 
these fuzes by setting for delay action, making 
the superquink action inoperative. 

59, Fuze, PD: M57 

a. General The fuxe is a single-action, au- 
perquick type used with 75-mm smoke projec- 
tiles. It is similar to the PD fuze M51A4 (par. 
58), except that it has no booster and no delay 
clement. The fuze requires no setting or other 



preparation for firing. 

b. Data. 
Length: 

Visible 3.78 in. 

Overall. - 4.59 in. 

Weight. 1.-11 lb 

Thrund rLm* of fuze . . 1,7-14 KS-1 



60. Fuze, PD: M89 

a-. General. The fuze is a single-action* su- 
pcrqi lick -type used with 57-mm projectiles, 
Boresafety is accomplished by a rotor and lock 
mechanism similar to that of the fuze M90 
(par. 5o) . 

b. Data. 

T.<en ftlh : 

Visible 1.72 in. 

Overall 2-52 in. 

Weight _.. . . . ... (1.37 lb 

Thread niati _.. 1.7-14 NS-1 

c. Preparation for Firing. Ko setting or 
other preparation is required. 
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61. Fuze, PD: M503A2, M503A1, or M503 

a. General. The fuze M503A2 (fig. 27) is a 
single-action, an per quick type, which functions 
by impact ur graze after an arming delay, 
which is in effect for about 60 feet from the 
rifle; being reliably arm*d in 100 feet. The 
fuze is provided for use with 57-mm rifle pro- 
jectiles. The fuze M503A2 diners from the 
fuzes M508 and M503A1, principally, in hav- 
ing' a setback sleeve, a setback spring, 
and half-block retainers which provide added 
safety, 

h. Data. 
Length : 

Visible _ 1.7155 in, 

Overall. - in. 

Weight - _ 0,34 lb 

Thread *]sse _ — 1.7-14 

Hole. The key luttois, &1k>wil bole* in jjm'CiitliiesH* 
refer to ligiu-e 27, 

c. Description. The fuze has an aluminum 
body (A), recessed at the forward cud to hold 
a steel firms: pin (B), which is held in an 
aluminum firing pin head (C). and supported 
by a gilding metal support cup (D). Threaded 



to the rear of the body is a booster cup con- 
taining a booster pellet (P). The pointed end 
of the firing pin projects into an aluminum 
rotor restraEner (E), which is held in place by 
a rotor re^trainer spring (F). An aluminum 
rotor housing <G) contains a brass spherical 
rotor (H) with a detonator (J) and a booster 
lead cup assembly (Q). An aluminum setback 
sleeve (K), which fits around the rotor hous- 
ing, is held in its forward position against two 
ha If -block retainers (M) by a steel wire set- 
back spring (L), The two half -block retainers 
iire held in position against the rolor housing 
by ita detent spring (N). In the unarmed 
position, four brass detents (not shown in cross 
action) are held against the rotor by the set- 
back sleeve (K) and the detent spring (N) h 
preventing the rotor from turning. 

d. Fvnc-tiomng. Setback force, incident to 
firing, displaces the setback sleeve to the rear 
against the setback spring. In this position, 
the setback sleeve continues to hold the de- 
tents in the locked position, thereby prevent- 
in? the rotor from turning. Centrifugal force, 
due to rotation of the projectile (approx. 9,000 
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rprn), causes tho half -block retainers to move 
outward against their spring. Upon decelera- 
tion, the grooved setback fdeeve moves for- 
ward against the half- blocks , occupying" a new 
position in which the groove i& opposite the 
detents. In this portion, the four detente, 
acted on by centrifugal force, move outward 
against their detent spring into the groove in 
the setback sleeve, freeing the rotor. The 
rotor , being free to turn, alines the detonator 
with the firing pin. This is caused by un- 
balanced forces exerted on tho rotor due to 
differences in density between tho detonator 
and brass, rotor, During flight the rotor re- 
strainer and itft spring prevent the rotor from 



"creeping" forward and firing the detonator. 
The fuze can function in two ways — by direct 
"impact" or "grazo" When "impact" of the 
nose of the fuxe on the target occurs, tho firing 
pin is driven into the detonator. When contact 
is made at a point to the rear of the nose 
"tfrEize", the inertia of the rotor causes it to 
move forward, due to the sudden retardation of 
the projectile "set-forward", overcoming the 
resistance of the rotor retainer spring and 
carrying the detonator forcibly against the fir- 
ing pin. The iiring pin, striking the detonator, 
initiates the explosive train of the projectile. 

Preparation [or Firing. No setting or 
other preparation is required. 



Section II. PROPELLING CHARGES 



62. General 

a. General Dificua^lon. The propelling charge 
uaed with recoil less rifle ammunition consists 
of a quantity of propellant M10 or M2G (T28) 
in the form of single or multiple perforated 
grains, loaded in the cartridge ease. Due to the 
rigid attachment of the cartridge case to the 
projectile, these propelling charges are consid- 
ered "fixed"; that is, not adjustable. Single- 
base propellant composition M.I0 (consisting 
essentially of nitrocellulose) is uaed with most 
of these cartridges. In order to prevent loss of 
propellant through the perforations in the 
cartridge case wall during shipping and han- 
dling, a liner {usually o.f plastic) is provided 
in the cartridge caae before tho propellant .is 
loaded. The liners burn when the propellant 
is ignited, permitting part of the propellant 
gases to be discharged through the perfora- 
tions in the wall of the cartridge case, See 
TM 0—1 900 and TM 9-1910 for more de- 
tailed information on propelling charges and 
propellanta. 

&. Dtilertnination of Propellant Weight. 
The weight of propellant loaded in a particu- 
lar propelling charge varies from one ammu- 
nition lot to another, ballistic testa conducted 
on each lot ojf propellant manufactured deter- 
mines the weight of propellant which will give 
the ballistic performance desired. In this way, 
variations in ballistics due to variations in 
propellant are minimized. 



63. Propelling Charge for 57-mm Cartridges 

The propelling charge consists of about 1 
pound of propellant M1Q in the form of single 
perforated cylindrical grains. After the pro- 
pellant is loaded into the cartridge ease, the 
open end of the plastic cartridge case liner is 
heat-sealed. 

64. Propelling Charge for 75-mm Cartridges 

The propelling charge consists of from 3.19 
to 3.42 pounds of propellant M10 in the form 
of multiperfo rated cylindrical grains. For the 
HE and TP cartridges, 3, SO pounds are used; 
for the HE, AT cartridge, 3J9 pounds; and 
for the smoke cartridge, 3,42 pounds. A sup- 
plementary igniter charge {black powder), at- 
tached to a notched cardboard di.sk, h posi- 
tioned on top of the propellant. After the pro- 
pellant and supplementary igniter charge have 
been loaded into the cartridge case, the open 
end of the plastic cartridge case liner is heat- 
sealed. The propelling charge is held in place 
in the cartridge case by a cardboard support, 
which acts as distance wadding. 

65. Propelling Charge for 106- mm 
Cartridges 

The propelling charge consists of 8.06 
pounds of propellant M26 (T28) for the IIE, 
AT cartridge M344M ; 8,10 pounds of propel- 
lant M10 for HE, AT cartridge M344; 8,25 
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pounds of propellant M10 for the HEP-T cart- 
ridge M346; and 8,00 pound* of propdhmt 
M2(> (T28) for the HEP-T cartridge M34GA1. 
The propellant is in the form of multiperfo- 
rated cylindrical grains. After the propellant; 
is loaded into the cartridge case, the open end 
of the plastic cartridge case liner is heat-sealed. 

Section III, 

67. General 

a. General Description. A primer (fig. 28) 
is used in a propelling charge explosive train 
to initiate burning by supplying a flame. Prim- 
ers used with re coil less rific ammunition vary 
in size, depending upon the quantity of pro- 
pdiant U> be ignited, for example, in 57-mm 
rifle ammunition,, the propelling ensifge con- 
sisting of about 1 pound of propellant is ig- 
nited by a primer containing a 285-grain black 
powder charge. In 106-mm rifle ammunition, 
a primer containing a 1,000-grain black pow- 
der charge ib used to ignite about 8 pounds 
of propellant. Where sufficient black powder 
cannot be loaded itilo the primer body to in- 
jure proper ignition, a separate bag of black 
powder- (fig. 10), called an igniter charge, U 
assembled <>n top of the propelling chavgc^ 
Primers used with recoilless rifle ammunition 
are of the percussion type — that ia r they are 
initiated by a aharp blow. A caliber .50 small- 
arms percussion primer is used with the spot- 
ting rifle ammunition. Tabic II lists the vari- 



66, Propelling Charge for Caliber .50 
Cartridges 

The propelling charge consists of approxi- 
mately 1.17,5 grain* of extruded single- base ta- 
bular propolhiU except for the ►spotler-tnicer 
cartridge M4& The propelling charge for the 
cartridge If 4 8 consists of double-base small- 
armti propel lant. 

PRIMERS 

ous primers used with recoil lew rifle cartridges, 
indicating their use, dimensions, and weights. 

b. Gcn&ral Benign. The primer is com- 
prised of a head assembly and a body assem- 
bly. The head assembly consists of a head, 
into which is pressed a percussion element as- 
sembly; and a firing plug, which, in turn, is 
held by a battery cup pressed into the head. 
The head ha* a center flash hole, leading from 
the percussion element assembly to the primer 
charge. The body assembly consists of a brass 
or steel tube, with radially perforated flash 
holes or vents, lined internally by a paper liner t 
into which is assembled the loose black powder 
primer charge. Bodies vary in length and in 
the number of radial vents. The open forward 
end of these primers ia closed by a cardboard 
diaphragm. The body assembly and head as- 
sembly are threaded together and crimped. 
The head diameter of the primer is such that it- 
is assembled to the cartridge case by a presa- 
fit 

c. Method of Fim<tionintj, A sharp blow 




FIRING PLUG 

'PERCUSSION ELEMENT CHARGE ■ 




'.PRIMEF^' CHARGE/ 'plAPhRAGM 



j /HEAD . ' / V 



ANVIL 
^PRIMER CUP 
BATTERY CUP 



PAPER LiNER 



BOOY- V"- BODY VENT 



\> \ ■ \ ' \ V - / V "MPD 213062 



figure Typical primer. 



42 



from the. firing pin of the rifle cither is trans- 
mitted through the firing plug to the primer 
cup or strikes the primer cup directly. The 
cup bunds inward under the force, squeezing 
the primer mixture (percussion element 
charge) between Use 1 1' and the anvil, initialing 
thft Ktwilivrt primer mixture by f rid ion. The 
fiame Pram the mixture travels around the an- 
vil, through the (lash hole in the hear! to the 
primer charge, igniting it. Flames from the 
burn in £ primer charge jets through the radial 
flash boles into the propelling charge, thereby 
igniting It, 
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68, Primer, Percussion, M60A1 

This primer is used with cartridges for the 



57-mm rifle. It differ from the typical primer 
(fig. 28) in not having- a firing plug or h Jittery 
cup. The firing pin of the weapon strikes the 
primer cup directly. The primer MB0A1 dif- 
fers from the primer M60 in having improved 
metal part ft. The primers M60 and M46 (200- 
grain primers) are u.sed in S7-mm rifle cart- 
ridges of less recent manufacture, 

69, Primer, Percussion, M47 or M47B2 

This primer, which is used with recoil less 
rifle cartridges, is of the type generally de- 
scribed in paragraph 67, The primer M47 ha* 
a brass head and body; the primer M4TB2, a 
steel head and body. 

70. Primer, Percuss! on r M57 

This primer, which in similar to that gen- 
erally described in paragraph G7 is used with 
100-mm rifle ammunition. The primer consists 
of a perforated steel tube and brass head. The 
tube, containing the black powder primer 
charge, \« closed at one end and is force-fitted 
to the head at the other end. The head, which 
contains a striker and percussion element, is 
force-fitted to the head of the cartridge case. 



Section IV- BOOSTERS AND BURSTERS 



71, Booster 

a. Gt'iirrnl. Since the: bursting: charge of 
high- explosive! pro jet: titan is relatively insen- 
sitive to shod** a comparatively large detonat- 
ing charge if? necessary to insure a high-order 
detonation of the bursting charge. The use of 
more sensitive explosives, such as mercury ful- 
minate or lead iizide. in the quantities re- 
quired for Lhe purpose would create excessive 
hif/Ni'ds in h<j nd ling and firing. Therefore, .-?ur.h 
t.'xplusives are 1 1. ed onl>- in small amounts, 
as initiating and intermediate detonating 
charges. A separate charge of somewhat less 
sensitivity (usually tetryl) is provided for det- 
onating the high-explosive charge oi the pro- 
jectile; because its function is to increase or 
Sh boost" the effectiveness of the explosive train, 
this charge is known as a booster charge. The 
booster charge rnjiy be i nrorporMted within the 
fir/ii itself tn- It may be encased in a thin metal 
casing which is threaded permanently to the 



fuze and considered part of the fuy,e. The boost- 
er^ adapt Fuze threads, which are 1.7-inoh di- 
ameter 14 TPL to fit the nose threads of 
projectiles 75 -mm and larger, which are 2- 
inch 12 TPL 

b. Booster M»l At. 

i\oto. The key letter i -Jicywir "below in r/aientheRes 
rci'uT it j fiiiurc 29, 

(1) General. The booster M21A4 (fig. 29) 
Lh an integral part of PD fuzes M51A5 
and M51A4 and JVITSQ. fuzes M500A1 
and The booster is provided 

with a boresafcty mechanism to pre- 
vent accidental functioning in the 
we<jpun. The booster vv^in originally 
fitted with a safety (cotter) pin as an 
added safety measure, to prevent the 
rotor from moving out of its un- 
armed position prior to assembling 
the fuze with booster to the projec- 
tile. Experience has since shown that 
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fr'ttfiiftf 2ti. Booster, MZlA^, 



this safety pin is> not necessary, as the 
eentrifugraliy actuated pin (J) ade- 
quately provides the necessary safety, 
(2) Dtweriplivn, The booster is com- 
prised of two major parts: A rotor 
assembly and booster tup (M). which 
contains a tetryl booster charge (X) 
that screw* onto a brass body (A) 
containing tetryl booster lead (L), 
The rotor assembly is made up of a 
rotor (F) containing a lead azide-tet- 
ryl flash- initiated detonator (E) ; a 
cent.ri fuyally actuated pin <J) ; a cen- 
trifugal pin lockpin (1 J ). which op- 
erated under aclbac-k ; a rotor stop pin 
(D) ; a rotor lock pin (G) ; and a 
rotor lockpin lock (II). The rotor is 
seated on its pivot pin (K), so that 
the detonator normally is out of aline- 
ment with other explosive elements 
m the booster and the assembled fuze. 
The center of gravity of the rotor as- 
sembly is off the center line of the 
pivot center, so thai, the assembly will 
rotate under centrifugal force. The 



rotor is locked in the unarmed posi- 
tion prior to firing by the spring-held 
centrifug-aJ pin. The centrifugal pin, 
in turn, is held in the locking position 
by the centrifugal pin loekpin. The 
function of the rotor stop pin is to 
stop the rotor assembly when it. has 
rotated to the alined or armed posi- 
tion. The bore-safety mechanism is 
covered at the forward end of the 
booster bv a thin brass cover (B), 
which has a flash hole to permit the 
transmission of the fuze action lo the 
detonator in the rotor of the booster. 
The flash hole is covered by a thin 
disk of onionskin paper (C), to pre- 
vent foreign matter from entering- 
the booster*. 
00 Functioning. Upon firing, setback 
forces the centrifugal lockpin rear- 
ward against its spring, freeing the 
centrifugal pin. Centrifugal force 
moves the forward end of the lockpin 
under the shoulder in the lockpin cav- 
ity* This prevents the lock pin from 



returning to its original position. 
When the projectile roaches the re- 
quired rotational velocity, the centrif- 
ugal pin moves outward against- its 
spring. This releases the rotor h which 
then rotate* to the alined or armed 
position against. Ihe atop pin, where- 
upon the rotor lock pin moves par- 
tially outward radially under cen- 
trifugal force from its cavity in the 
rotor ami into the hok 1 in the booster 
body. Creep force causes the rotor 
lookpin lock to move ax i ally forward 
into the space behind ihe rotor loek- 
piu» preventing the rotor loekpin from 
returning to Us original position. 
Thus, Ihe booster is locked in the 
armed position throughout thy plight 
of the projectile. Action of the 
booster detonator is initiated by the 
detonating elements of the fuze. Ex- 
plosion of this detonator is trans- 
mitted through the booster lead to the 
booster char pre. The booster charge, 
in turn, detonates the hiffh-exploaive 
charge of the projectile. 
(4) Preparation for firi'siy. For tiring the 
booster M21A4 t the safety (cotter) 
pin must be removed if present be- 
fore assembling the fuze and booster 
to the projectile. Renovated and 
newly manufactured boosters M21A4 
do not have the safety (cotter) pin 
and, as a consequence, no preparation 
for firing is required. 

72. Bursters 

a. General. In chemical projectiles, the func- 
tion of the explosive charge is to burst the 
shell easing and disperse the content*. Tn 
chemical projectiles, the charges are known, 
generally, as burster charges and the assem- 



bly as a burster. The burster consists essen- 
tially of a high-explosive charge in a long ihin- 
walled container. The burster extends into the 
projectile cavity in order to insure complete 
rupture and effective dispersion of the chemi- 
cal filler. 

b. Kurstrr MS. This burster is assembled in 
the burster easing M6 and, in conjunction with 
the burster initiator Ml, is intended to rupture 
the shell casing and disperse the jsmoke filler 
of the 75-rnm smoke projectile. The burster 
casing is a press-fit in the projectile adapter 
and the burster charge is a loose-fit in the cas- 
ing. The burster charge consists of a thin- 
wallcd aluminum lube, approximately 7.13 
inches long and U inch in diameter, loaded 
with 28.9 grams of tetryl. The burster casing 
consists of a seamless steel tubing brazed at 
the forward end in a steel sleeve. The casing 
is approximately 1% inches longer than the 
burster to allow space forward of the burster 
charge for the burster initiator Ml. The 
burster initiator consists of a steel head and 
tube containing a 2-2-gram tetryl pellet and det- 
onator Ml 7 (in the head). The tube is closed 
at. the rear end by a felt pad and aluminum 
cup. The burster initiator is held in position 
against the forward end of the burster by a 
retention device, 

<\ burster M$l r This burster is assembled in 
burster casing M9A1 to rupture the shell cas- 
ing and disperse the smoke filler of the 57-mm 
smoke projectile. The burster casing is a press- 
fit in the projectile adapter and the burster 
charge is a loose-fit in the casing. The burster 
charge consists of a thin-walled aluminum 
tube, approximately 2.65 inches long and 0,39 
inches in diameter, loaded with 5.3 grams of 
tetryl. The burster casing consists of a seam- 
less steel tubing 2.85 inches long and 0.56 inch 
in diamet er. 
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CHAPTER 5 

DESTRUCTION OF AMMUNITION TO PREVENT ENEMY USE 



73. General 

a. Destruction of am munition described 
herein when subject lo capture or abandon- 
ment will be undertaken by the using arm only 
when, in l.he judgment of the unit commander 
concerned, such action in necessary in accord- 
ance with orders of or policy established by the 
Army commander. 

b. The information which follows is for 
guidance only. The conditions under which de- 
struction will he effected are command de- 
cisions and may vary in each case, dependent 
upon a number of factors, such as the tactical 
situation, security classification of the ammu- 
nition (AR 380-5), quantity and location of 
ammunition, facilities for accomplishing de- 
struction, and time. In general, destruction of 
ammunition can be accomplished most ef- 
fectively by burning, demolition, or gunfire or 
a combination of these. Selection of the par- 
ticular method of destruction requires imagina- 
tion and resourcefulness in utilisation of the 
facilities at hand under the existing circ urn- 
s' Lances. Time usually is critical. 

c. If destruction to prevent enemy use is re- 
sorted to, ammunition and its components 
must be damaged ao badly that they cannot 
be restored to usable condition in the combat 
zone, 

d. if destruction of ammunition is directed, 
due consideration should be given to : 

(1) Accomplishment of the destruction in 
such a manner as to cause the great- 
est obstruction Lo enemy movement 
and, also, prevent hazard to friendly 
troops from fragments. 

(2) Observance of appropriate safety 
precautions. 



74. Methods 

Ammunition can be destroyed most quickly 
by burning or demolition. The following meth- 
ods, in order of preference, are considered the 
most satisfactory for destruction to prevent 
iwemy use: 

ft . Ma tft a d No . 1 — b y Demo lit ion , 

(1) GtfUtmL Packed and unpacked high- 
explosive ammunition may be de- 
stroyed by placing it in piles and det- 
onating with TNT, COMP C, 
or other explosives of equivalent 
potential. 

(2) Method of destruction. 

(a) One hundred pounds of packed 
high-e* plosive ammunition requires 
a 2-pound demolition charge to in- 
sure complete demolition. For un- 
packed ammunition, a 1 -poo rid de- 
molition charge per pile is sufficient. 

(h) Prepare the demolition charge 
using the required demolition 
blocks together with the necessary 
initiating item* (detonating cord 
and blasting caps), and place the 
charge on the ammunition pile to be 
destroyed. 

(c) Connect the charges for simultane- 
ous detonation with detonating 
cord. 

(d) Provide for dual priming to mini- 
mize the possibility of a misfire, 

(e) Detonate the charges. For com- 
plete details on the use of demoli- 
tion materials and methods of prim- 
ing and detonating demolition 
charges, refer to FM 5-25, Train- 
ing and careful planning are essen- 
tial. The danger areas for piles of 
ammunition is a circular area of a 
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ratlins which varies according to 
the quantity of explosive ammuni- 
tion to be destroyed. Quantity 
distance data -are given in TM 

b. Method No, 2 — by Burning. 

(1) General, Fadte-d and unpacked high- 
explosive ammunition may be de- 
stroyed quickly and effectively by 
burning. 

( 2 ) M ct hod of dextru c tion. 

(«) Stuck the ammunition, either 
packed or unpacked ,, in pfleft. Place 
combustible material around tmd 
on top of the piles. 



(ft) Pour oil and ganuline over the en- 
tire pile. 

(c) Ignite the pile by a paper or ex- 
celsior train and take cover. 

Warning: Cover must he taken without 
delay, since an early detonation of the High- 
explosive ammunition may he caused hy the 
fire. Due i.onsidentliun should be given to 
the flammable nature of gasoline and its 
vstpor. Carelessness in ats use may result 
in painful hums- 

75. Priority 

Priority for destruction o( ammunition 
should be in accordance with FM 0-6. 
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APPENDIX 

REFERENCES 



1. Publication Indexes 

Th* Following; indexes should be consulted 
frequently for latest changes or revisions of ref- 
erences given in this appendix and far new 
publications relating- to material covered in 
this technical manual* 

Index of Army Motimi Pictures, DA T^sm 108-1 

Film Strips, Slides, and Phnno- 

"Retini'tUJlgsS. 
M il itary Publication * : 

Tndnx wr Administrative Publications DA Fain 310-1 

Indei. <rf blank Form* DA Fain JilO-Z 

Index- of Graphic Trammg Aid* »ml DA Pam 310-5 
Device, 

Index of Supply Manual* — Ordnance DA Pam A10-29 
CiirpP. 

Index of Tfchnit:al Manuals, T«Ti- DA Pam 310 -4 

meal Bulletins, Supply Bulletin!?, 

Lubrication Ciders, and Modifica- 

Lion Work Orders. 
Index of Trainirur Publications . DA Pam 31CK3 

2. Supply Manuals 

Ammunition (Class 1310 Am muni- SK 9-6-1305 
tion, uvur 30- M i[liuiet«T up Lo 76- 
IVT ill Lmeloi , >. 

Ammunition {Glass Aminuni- SM 0-n-lS16 

tion, 75-Millimtiler Lhrough 125- 
Millimctcr). 

Ammunition and Explosives (Clans SM ft-5-13fl0 

lsyo, Fuzes and Primers). 
Ammunition, through 30-Millmifiter.. SM 9-5-1 A10 
Cartridge, Training SuLtfnlibcr, M34 ORD 8 SNL C-33, 

RifiV, Subcalibcr, Gal, ,31), MS .. OKD 8-0 SN'L 

33, Sec 20 

b. Destruction To Prevent Enemy Use. 

AmnniTritinn (Clans 13 75 Explosive, RM 9-5 1375 
Bulk PropHllaiiU. and Explosive 
Devices), 

o. General. 
Introduction ORD 1 



d. MainU'tMnec and Repair. 
Tool Kit: Field Maintenance Explo- SM 9-4^5fB0- 

si vc Td nance Disposal Squad- J8 1 

Tool Set* Maintenance (ITwld), ORD £ SNL J-8, 

Ammunition T^novaurtci 1'latoon S«c 4 
85). 

3. Forms 

The following forma pertain to this materiel: 
DA Form 4(5 8, Unsatisfactory Equipment 
Report 

DA Form. 202ft, Recommended Changes to DA 
Technical Manual Parte Lists of Supply 
Manual 7, K t or !) (cut sheet) 

DD Form 6, Report of Damaged or Improper 
Shipment 

4. Other Publications 

The following explanatory publications, per- 



tain to this materiel : 

a. Ammunition. 

Ammunition for Training TA 23-1 00 

Ammunition, Genial TM 9 -1900 

TO 11A-1-20 

A mm. an [Lion Renovation. . T^f £>~1905 

Amnm mti rai ; Res Lxictcd ot Tit 9-AIVI M-2 

Suspended- 

Ammunition Supply and OTtDM 3-4 

Preservation^ 

Artillery Ammunition TM 9- 15)01 

TO 11 A 1-22 
R all i Ht.i^ Data, I'erf ormmice * if T M" 9-1 fl07 

AmmuniLion, 
Care, Handling, F re-nervation, ami TM 9-1803 

DtsLruction of Ammunition. TO 11 A- 1-37 

Demolition Materials TMll-UMG 
Disposal of Suppling and Equipment: SB 75& -140-1 

A tin munition. 
JtxplosivHs: Disposal by Dumping at SR 75-70-10 

Sea. AF It 08-3 

Military EirploMvos T3I 9 -1910 

TO llA-l-34 
Qualifications in Arms: Qualification A It S70 5 

and Familiarization. 
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CoordinHtior- with Armed Services SR 3£G- l5> - 

Explosive Safety Board. APR 14 12 

Identification of Inert Ammmiition AB3SB-6B 

and Ammunition Cmnpooeot^ 
Regulations for Firing Ammunition AR 

for Training,. Target Practice, and AJfH 50-13 

Combat. 

Small- Arms Ammunition _.. TM 

Supply Control: Diilri button uf AR -73 0-1 ftOfl-1 
Ammunition fur Trnininjo:. 

fc, CrrmouHatje. 
Camouflage, Basic Principles FM i>— 20 

c. Dec on tmtiwation . 
Decontamination . Til 3 -2530 
Defend Against OBH Attack. FM 21-40 

d. Destruction to Prwvnt Enemy Use. 
Explosives and demolitions — FM n-25 

p.. Firing Tublex. 
12-Inch Graphical Firing Tables TAI 9-624 



Graphics! t'irEng Tables; M3fl r M<t0, TWfl-52-5 
M41 t M42. M43 r M-M f Iff 45 r M4fl. 
M47, 314 B, MM, M50, and MM. 

/. General. 
Artillery Materiel and Associated TM [*-2300 
Equipment. 

Auxiliary Sijchting and Fire Control T31 J>— JsTB 
Equipment, 

Inspection of Ordnance Materiel in TM 9 1100 

the Hand* of Troop*, 
Installations, Administration AR l Jl0-L0 
Report of Los*. Theft, and Recovery AR 210-84 
of CJn^nimcnf. Property in the 
Co mi emu La I United States. 
Logistics (General;; 

Malfunctions Involving AR 700-1 IiftO-8 

Ammunition and Explosive*- 
Unsatisfactory Equipment Ali 700-38 

Report. 

Military Chemistry and Chemical T 1VL il-2LB 
Agents, 

.Military Security i Safeguard in* AR380 5 
Defense Information. 
Authorized Abbreviations and ARrt2<>-5<> 

Brevity Coda. 
Dictionary of United States AR &!Q-5 
Army Terms, 

Militarv Symbols FM 21-30 

AFM BW 

Military Training . FM 21 -5 



Ordnance Ammunition S3crvi«c in l.he FM9-6 
Field- 

Ofdnance Maintenance ami Centura] F31 £>-1|) 

Supply in the Fitdd, 

Ordnance Service in the Field FMU-5 

Safety: A edd+mt Reporting and AR38G-4Q 

Record's. 

Supply and Service Installation and Alt 780-10 

Activities: Administration, 

Operation, and Organisation, 
Tactics and Techniques of Chemical, Ffcf 3 5 

Biological, and Radiological 

Warfare. 

Targets, Target Material, and TM S-Rofi 

Training Coutso Lay-Outa. 
Techniques of 3illitary Instruction Fit" 21-(j 

g. MoAntenav.M and Kqpa-h'. 

Field Maintenance: B7-mm Rifle M"l8 t TM 9^002-34 
WTSA1. and T1BE16 and 
Snbcalibor Device, 

Maintenance of Supplies ami Equip- AR 750-826 
raent: Hput Check Inspection and 
Kcpm'LSf Oiiln^nce Corp.* Materiel. 

Operation and Organizational 
Maintenance : 

M-urni Rifles Ml 8, M18A1, and TM0-3QG2 
Tripod Mount Ml917A2f 
and Weapon Tripod Mount M74. 

7a-mni Hi fins and T21E12, Tri- TM 
pod Mount Mltfl7A2, and Weapon 
Ti iuuci Mount M74. 

Ordnance Maintenance:: Materials TM 9-1007 
XT.sHd for Cleaning, Preserving, 
Abrading, ami Cementing Ord- 
nance Mate l ie! and Relate d Ma- 
terials Including Chemicals, Lubri- 
cants, Indicators, and Hydraulic: 
Fluids, 

Shipment and Limited Storage. 
In stria- Li on Guide: Ordnanc+H Tewwr- TM 9^1005 

vaiion. Packaging. Packing, 

Storage, and Shi]if>iiiK. 
fa&ue of Suppling and Equipment: A R 725-5 

Preparation, Processing, and Docu- 
mentation for Requisitioning, 

Shipping and Receiving, 
.Lu^isLicH (General) : lie port -nf AH 700-RR 

Damaged or ImpruiiHT Shipment. 
Protection of Ordnant* General TBORD379 

Sin pp litis in Open Storage. 
Transportation by Water of Explo- AR 5&-i2i!8 

sivea and Hazardous Cargo. 
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OaJ. .ot) spoiling rifle ammunition -1 ?>, 1 ^ 3, 2!i 

General _ 7 4 

Ignite t clinic ffir 73 -mm ammunition 22i 15 

lti«ftiu .._ .... . 4iW 29 

l.jnurt: : 

57- mm ammunition ^%rt 9 

75 -ill m y m tti u rii ti on _ iigf" 15 

106-nnm ammunition .... 20 

Marking and packing _ 12 6 

3i<:tbinJ.< nf nrminjEr fuses IZil 

Ki*iru:i]«lst-ur«. stMnriard (J 4 

Oiiiis!?E4ins or errors in publications 3f !! 

Paidcm^ and marking . 12 6 
Peking and shipping data: 

[j7-iVjm £iiti jTLuntLion _ 137 10 



Packing atnl whipping data Continued 



7 .'-mm ammunition 


23.? 


15 


IDG-mrji ammunition .... 




21 


Cal. .oO nnimunitimx 


41 h 


2^ 


Palletization 


Vld 


a 


Praoik'H ammunition _ . 


5a 


3 


I'recaaLiong, storage 


9 


4 


Prtif ervatioTi, care, and handling 


8 




Pt inters: 






57'-]nm am munition _ 


^%h 


10 


7o-mm ammunition 




15 


lOivxtim ammunition 


35ft 


21 


Cal. .50 ammunition 




23 


Oennr&I . 




42 


M4(> 


c>s 


43 


3VT47 or M471S2 _ 


t& 


43 


MS 7 


70 


43 


3I&0A1 tit Me ft _.. 


G8 


43 


Tablf 11 


<i7 


42 


rrniTiLr for destruction of ammunition 


75 


47 


Projectile* : 






C>7 -mm l'ifit 


13 c 


9 


7o-mm rillw 


2\lc 


15 


10fi-mm riflH . 


fiBn 


20 


fJul. .ol> rifle _ . . 


■it a 


23 


Gu rubral 


10 


4 


Pnipnllinj? charges. [See Charge}?, 






propelling.) 






l'ubiiL'uLitmK, t« ports of errors or 






^ 1 tn j 1 rift ._ 


ic 


■■> 

6 


P in - pose- 


I 


2 


lLwrnllesn rifle ammunition 


5rt 




Uet'CTtK _ 






Rifle, subcalilitr, ml. .30, M7 


4fi 


25 


Rifle, subealiiKir, «al. ,S0, MD 


47 


52-5 


Safety devices. fSttt Devices, safety.) 






Scope .. 


1 


2 


Scaling 


12 c 


7 


.^ervicf ammunition . .. 




S 


Setbark and ^cl fi'iwantj 




23 


Setters , fun: .. . . 




31 


Shifting and packing data. {Sun Puc.kintE 






:3nd shipping <Iata.) 






Spotting rifiw ammunition 


fl. 41 


4. 21 


Standard ntjcnuiiclatiirtr 


fi 


4 




«i 




S »b"al ibcr equipment anrl amnt unit ion 


iif , 45 




Tables: 






Detonator* (taUl^ J) 


4S 


29 


I'rimcr (laMn IT) 


67 


42 


TV XL iirrari^ement 




■3 


Wi «r;<-'hHS, fuze 




31 



5T 
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By Order of Wither M. Brucl'nr, Secretary of the Army: 

MAXWELL D. TAYLOR, 

General. United Sta-tns Army, 
Official : Chief of Si <>.//. 

Ii. V. LEE 
Major General, Trailed States Army, 
Thi: Adjutant General 



Distribution: 

Aative A-wiy: 
ASA (2) 
GM6B (D 

Tuvh Stf r DA f 1) cxcHpt 

CirfOrd f&7) 
Ord Bel (2) 
USCOKAKC (3) 
US ARADCOM (2) 
L'H A RAD COM Rjrn (2) 
OS Maj Crenel (2) exc«l>t 

USCINCKUK (5) 
OS B&aii Comd (2) 
hog C.mmi (3} 
MPW (1) 

Armies (3) except First 

US Army (f») 
Gorp 3 (2) 
Div (2) 
Old Gi> (2) 



OrclBn (2) 
Onl Co (2> 
Svc Collins (2) 
Br Svc Svh <2> except 
USA Old Seh (Md.) 
(625) 

TJ SARA DSC £1" (1000 > 
USA Arty Cen (1900) 
PWST Sr Div Ord Unit 

U) 

Gen Depot. (2) 
Ord Sec. C«» Depot (5) 
Onl Don (10) 
Port of Emb COS) (2) 
OS Sup Ajjcy (1) 
Ord PG (10} 
Onl Ars-ena! (&) except 
Tturfoan Araenal (<&) 



Frankfurt! Arsenal 
(10) 

Ecnicia Arsenal (20) 

Ornl Proc T>\at (1) 

Fl. i$rag£ (2j, Ft Hood, 
Ft Sam TTiniHbon (7), 
Ft Bliss (9). Ft- Sill 

Orel Ammo Coind (ft) 
Fid Comii. Oct Atomic 

Sup Ajj;cy U) 
Mil Dist <1> 
Stwtor Comd (Re*) (1» 
USA Corps CRea) (1) 
JUSMAO- ( Greet* ) (2) 
JUSMC (2) 
Unity organized und«v 

iollowm»? TOE: 29-55 

(2) 



j\ r <i: State AG (5); unite- sam« a* Active* Army except alkwant:*! is on« fiopy to each unit. 
F<u r explanation of ftblirtviationa unod, see ATI 320 -50. 
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